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Laudato Bominum do coelis : 
Laudato eum in exeelsis: 


Laudato eum, sol et luna: 

Laudato eum, omves stellar, at lumen. 

Quia ii^se dixit, et facta mint: 

Ipse mandavit, et ereata sunt. 

S^tatuit ea in cetcrnum, et in sa:culum sa:culi ■ 
Praeceptum posuit, et non prceteribit 


Psalm cxlviii. 1, 3, 5, 6. 



PREFACE. 


Tins Volume is a continuation o£ the Altitude or Position Line Tables already 
puhhshed for the higher latitudes 31° to 60° and makes the method of determining 

pZ T complete between latitudes 60° N 

and 60 S., and declinations 24° N. and 24° S. Since latitude and declination 
aie in ere langeab e in using the Tables, the navigator within the tropics will now 
leable to apply this method to all stars which are not of greater declination than 
bU , thus leaving very few navigational stars outside the limits provided for. 

.1 removing the necessity for solving spherical triangles 

these Tables may lead to the more general use of the New Navigation, which has 

ni recent times been adopted as the standard method of determining Position Lines 
111 tlie Royal Navy. 


The advantages claimed for the Tables are — 

(1) Simplicity. 

(2) Uniformity; since all sights, whatever the Hour Angle, are dealt with in 

tlie same manner. 

(3) Interpolation is reduced to a minimum, there being only one correction 

to tlie Altitude taken from tlie Tables. 

(4) The necessity for solving spherical triangles is avoided. 

(5) Clerical work is greatly diminished, and consequently an increased proba- 

bility of accuracy is attained. 

(6) Rapidity in determining the required result. 

The Tables being intended to apply to all heavenly bodies within the given 
limits of declination, the expression “ Westerly Hour Angle” is used in preference 
to Apparent Time” at the head of the columns. 

In such Tables extreme accuracy within assigned limits is of the first import- 
ance, and It IS hoped that for Altitudes less than 70° the error will in no case 
exceed ■ 2 or 12", but above that value a gradually increasing error may be met 
with, the amount of wliich is believed to be in all cases considerably less than 1'. 

For Altitudes above 70° the method of the Tables is not recom- 
mended; these Altitudes are inserted for observatory and general 
use rather than for purposes of navigation. 

The calculation of the Altitudes has been made by Messrs. W. Bowyer, D. J. R. 
Edney, J. E. Evans, and H. Eurner, established computers at the Royal Observatory, 
Greenwich, under the superintendence of A. C. D. Crommelin, Esq., F.R.A.8., who 
has checked their work by independent calculations. The method of differencing 
has also been employed throughout, and every precaution has been taken to ensure 
accuracy in the printing. 

I desiro to express my gratitude to Sir William H. M. Christie, K.C.B., 
F.R.S., Astronomer Royal, for his kindness in consenting to the employment of 
members of the Observatory Computing Staff when not engaged in the work of 



the Observatory, to Professor J. A. Ewing, F.R.S., Director of Naval Education, 
for liis kind assistance and encouragement, and particularly to Mr. Crommelin for 
his invaluable help and unfailing interest in the preparation of the Tables, many 
of the important features of which are due to him, in addition to the general 
supervision of the work. 

My thanks are also due to the computers for the zeal and efficiency with which 
they have carried out their part of the undertaking. 

The favourable criticisms that I have received of the earlier volume lead me 
to hope that the Tables may lessen the labours of navigators, and prove generally 
useful to the maritime community. 


H.M.S. “ Cambridge,” Devonport, 
August 1907. 


FREDERICK BALL. 
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EXPLANATION OP THE USE OP THE TABLES. 

Tlie utility of tliese Tables depends on 
tlie fact tliat at any instant tlie zenitb. 
distance of a heavenly body, expressed in 
minutes of arc, is equal to the distance of 
the obsei'ver from the point on the Earth’s 
surface vertically underneath the heavenly 
body (called its Geographical Position) 
expressed in nautical miles. 

Thus, in the figure, the observer is at 0, 
the heavenly body X is vertically overhead 
at G, and OGF is the great circle passing 
through 0 and G. Then the zenith dis- 
tance of the body when observed from 0 
is ZOX. And ZOX = OCG, which 
measures the arc OG on the Earth’s 
surface. Hence, for this particular zenith distance and its corresponding altitude, 
the observer must be at a distance equal to OG from G ; that is, on a small 
circle OAO', of which G is the pole, or spherical centre. 

It is easily seen that the smaller the zenith distance (or, the greater the 
altitude) the nearer the observer is to G, and vice versa. 

Also we notice that OG is the horizontal direction, or true bearing, of the 
heavenly body, as seen fi'om 0, and that, for small distances on both sides of 0, 
the arc of the circle OAO' Avill x>ractically coincide with the rhumb line drawn 
at right angles to OG, the true bearing of the body, and this rhumb lino wo 
call a “Position Line.” 

But we must notice that the distances over which this will hold good get 
smaller as the circle gets smaller ; that is, as tho altitude of the body increases. 
For this reason it is not advisable for the navigator to nse altitudes 
of over 70" without considerable caution. 

Suppose now that I) is the position 
of the ship by dead reckoning when 
an observation is taken, and that the 
true altitude of the heavenly body, by 
observation, is, say, 3(f O'. Let the 
calculation be now made what the true 
altitude would be if the ship actually 
were at D, and suppose it is found 
to be 30° 10'. 

Then, instead of being at D, the 
ship must be somewhere on the circle 
EBE', whose spherical radius GE is 
90° — 30°, or 60°, while the radius of 
DAD' is 90° - 30° 10', or 59° 50'. 

0 1 ) 2 
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by supposition the ship is somewhere in the neighhourhood of tlie 
dead ^reckoning position D, she is on the circle EBE' not far from E. 

Intercent’°!’ the chart, from D, a distance of 10', DE, called “The 

altitude is smaller 

Podtiou ^!ne tT? ^ " perpendicular, which is the 

taken enr °v 11^® ®1^^P "^as situated at the time the observation was 

taken, corresponding to that observation. 

In dm Tables we have the altitude calculated for each exact degree of Latitude 
-DeLlination, and Hour Angle. ’ 

noshL^'of calculate the altitude for the dead reeko^iing 

tlk -F +i! risuaUy necessitate three corrections to the altitude 

taken from the Tables, but we calculate for the nearest exact degree of 
Latitude, and the nearest Longitude which will give us an Hour Ingle 

ABsvune^PoSn 

We can Hen take from tlie Tables an alfitade wbioh only requires to be correoted 
or odd minutes of _ Declination. We now take die DiffeLce between Z true 
titiide by observation and the corrected altitude from the Tables. We next lay 
this Intercept on the chart from the “Assumed Position” towards or away 

Table alt tude, and through the point thus obtained we draw the Position Line at 
right angles to the true bearing. ^ 


We proceed to illustrate by means of examples :— 

Example J. 

Tk ' ** 40“ A.M. the dead reckoning position was 16° 35' N 62° 0' E 

Q observation was 18° 57', G.M.T. IS^ 47“ 47« Declination 

S. 14 18 , Equation of Time, 14“ 25^-to M.T. To determine the Position Line- 

(1) Write down the G.M.T. and apply the equation 
of time. 

n. m. s. 

(2) Apply the D.E. Longitude, giving the Westerly tl 

Hour Angle on the D.R. meridian of 62° 0' E 

/o\ Cl 1 ’ 15 33 22 Gr.A.T 

(3) Subtract 22^ to hring this to an exact four- ^ 8 0 Long. 62° 0' E. 

mnute^ noting that going west always 19 4i 22 a.t. in62°0'E 

diminishes the Westerly Hour Angle, while i 22 — = 20'-5w. 

going east increases it, and we have Assumed 19 40 oa.t in 61 ° 39 '- 5 e 
L ongitude 61° 39' • 5 E. 5 E. 

(4) Enter Tables with Latitude 17° fnearp<?+ tv t , 

name), Westerly Hour Augle 19h 40-, and « find Aldlde 

we appi/im’i2.orl8'W;to“S‘^nLrgitd^^gi^g“s4M3-^^^^^ 

Angle, and 4° 12' W. + 18', or 4° 30' W. as our AssSned L^ngitade. ^2 - 1 12 or 4i> 12« as our Westerly Hour 
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20' -5 W. 
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The same entry, but with Declination 15°, gives Altitude 18° 20'' 6. 
The difference between them is 24' ‘3. 


(5) Enter Table III. with 24' '3 as difference 
in declination, and we get correction 7' ' 3,®' 
subtractive to 18° 44' '9, since required altitude 
must lie between the two altitudes taken out 
in (4). We thus get 18° 37' ' 6 as the calculated 
altitude for our Assumed Position 17° 0' N., 
61° 39' -5 E. 


in altitude and 18' as difference 

Table altitude - 18° 44^ ‘ 9 
Correction for 18' - 7' ‘3 — 

Calculated altitude 18° 37' *6 
True altitude - 18° 57' 

Intercept - - 19' *4 S. 68° E. 


(6) Comparing with the true altitude 


18° 57', we find that the Intercept is 19' '4 towards the Sun, since the true 
altitude is the greater. 


(7) Look out the Azimuth for Latitude 17°, Declination 14° (contrary name). 
Westerly Hour Angle 1,9^ 40” in Azimuth Tables, or as explained later, and we find 
the Azimuth S. 68° E. 


(8) From the Assumed Position, 17° 0' N. 61° 39' ‘5 E. lay off the Intercept 19' ‘4 
S. 68° E. and draw through its extremity a perpendicular, which wiU be the required 
Position Line. 


It is not, however, necessary to protract the Intercept in order to obtain the 
Position Line, as we can use the Traverse Table. 

With 19' -4 as Distance and 68° as Course, we have diff. lat. = 7' ‘3, departure 
= 18' ‘0, and diff. long. = 18' "8. 

Hence we have — 

Assumed Position (A on chart) 17° 0' H. 61° 39' ‘5 E. 

diff. lat. 7'-3 S. diff. long. 18' '8 E. 

Foot of Intercept (B) 16° 52' ‘7 N. 61° 58' '3 E. 

We can now, if we wish, determine, by means of Table VIIL, the Longitude in 
which the Position Line cuts the dead reckoning parallel 16° 35' N. 

The Correction Factor for Latitude 17°, Azimuth 68°, is *42 and the diff lat 
between B and C is 17' ‘7. 


Therefore Longitude of 0 is 61° 58' *3 E. — (17' *7 x *42) or 61° 50' *9 E. 

If as a check we work the sight with the given elements, using the D.R. Latitude, 
we get Longitude 61° 50' *8 E., which is in practical agreement with the result 
obtained by the Tables. 


Example II, 

The ship, by dead reckoning, was in 16° 38' N. 61° 15' E. when Sirius was 
observed at about 5^ 40” a.m. G.M.T. m 35” 4?: true altitude of Sirius 
17 57' 30": E.A.M.S. 17>' 20” 12^: R.A. Sirius O'* 41” 6®: Declination 

S. 16° 35' 30" : true bearing of Sirius S. 66° W. To determine the Position 
Line. 
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* Or, if greater accuracy is required, use Proportional Logs in Table IV. 



h. m. s. 

13 35 4 G.M.T. 
17 20 12 R.A.M.S. 


IX 


30 55 16 Sidereal time on meridian of Greenwicli. 

6 41 6 R.A. Sirius. 

0 14 10 Westerly Honr Angle on meridian of Greenwicli. 

4 5 0 Long. 61° 15' E. 

4 19 10 Westerly Honr Angle on D.R. Meridian 61° 15' E. 

0 50 + 12' -5 E. 

4 20 0 Westerly Hour Angle in Assumed Longitude 61° 27' ' 5 E. 

Enter Tables with Latitude 17°, Declination 16° contrary name, Westerly Hour 
Angle 4^ 20™, and we get Altitude 17° 56' "0, and with. Declination 17° we get 
Altitude 17° 31' -1. 

Difference of these Altitudes is 24' ' 9 and odd minutes of Declination are 35' ' 5. 
Correction from Table IH. (or by proportional logarithms Table IV.) is 14' ' 8 — 
Calculated altitude is therefore 17° 56' ‘0 — 14' '8 or - 17° 41' '2. 

True altitude is - 17° 57' ’5. 

Intercept - - 16' ‘3 S. 66° W. 

Assumed Position (A) 

- 16' -3 S. 66° W. diff. lat 

Foot of Intercept (B) - 

To determine the Longitude of C, the intersection of the Position Line and 
the parallel of D.R. Latitude 16° 38' N. — 

The Correction Factor (Table VHL) for Latitude 17° and Azimuth 66° is '47. 
Difference of Latitude between B and C is 15' ' 4. 

Therefore Longitude of C is 61° 11' '9 E. + (15' ‘4 x "47) or 61° 19' ‘1 E. 

If the sight is worked with the given elements, using the D.R. Latitude, we 
get Longitude 61° 19' E., agreeing with tlie result obtained by the Tables. 

Example III. 

The ship by dead reckoning, was in 16° 22' N. 61° 40' E. At about 11'^ 40™ a.m. 
the Sun’s true altitxxde by observation was 51° 28' '2, G.M.T. 19'‘ 19™ 39®, Declination 
S. 21° 42' 30", Equation of Time 11™ 13® + to M.T. 

To determine the Position Line — 


h. 

ni. 

S. 







19 

19 

39 

G.M.T. 







11 

13 

+ 






19 

30 

52 

G.A.T. 






4 

6 

40 

Long. 61° 

40' 

E. 




23 

37 

32 

A.T. on E 

i.R. 

Meridian 

61° 

40' 

E. 


1 

32 

— = 




23' 

W. 

23 

36 

0 

A.T. in Assumed Longitude 

61° 

17' 

E. 


- 17° 0' N. 61° 27' -5 E, 

■ 6'-6 S. diff. long. 15' ’6 W. 

- 16° 53' -4 N. 61° 11' -9 E. 
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Tables.— Latitude 16^ Decliuation 21°, W.H.A. 23h 36-", Altitude is 52° 32' ' 1 (A) 

Latitude 16°, Decliuatiou 22°, W.H.A. 23>^ 36™, Altitude is 51° 32' ' 9 

DiSerence - - - 59' "2 

Table III., Difference of altitude 59' ' 2 and Difference of declination 42' ' 5 gives 
correction to Altitude (A) 41' '9. 

Calculated altitude is therefore 52° 32' '1 —41' ’9 or - 51° 50' "2 

True altitude is - 51° 28' '2 

True bearing being S. 10° E. (by Tables) Intercept is - 22' N. 10° W. 

Assumed Position - - 16° 0' N. 61° 17' E. 

22' N. 10° W. diff. lat. - 21' ‘7 N. diff. long. - 4' W. 

Foot of Intercept (B) - - 16° 21' '7 N. 61° 13' E. 

Being near the meridian, we will determine the Latitude of C, the intersection of 
the Position Line and the D.R. meridian 61° 40' E. 

The Correction Factor (Table VIII.) for Latitude 16° and Azimuth 10° is 6 "57. 
Difference of Longitude between B and C is 27'. 

Therefore the Latitude of C is 16° 21' ’7 N. + or 16° 25' ’8 N. 

To determine the Azimuth hy the Tables. 

(1) If the Altitude is less than 24° ; — 

(a) Latitude and Declination of the same name. 

Enter Tables with Latitude and Altitude as Latitude and Declination of 
the same name and Declination as Altitude. The corresponding Hour Angle, 
converted into arc, will be the Azimuth, measured from the elevated Pole. 

Exam'ple . — Latitude 22° N., Declination 7° N., Westerly Hour Angle 5'' 0™. 
The Altitude, by the Tables, is 16° 29' '3. 

To determine the Azimuth, we look out 16° (nearest to 16° 29' ’3) as 
Declination and we find the nearest Altitude to 7° is 6° 49' ’4 opposite 
Hour Angle 56™. Approximate Azimuth is therefore N. 89° W. 

{h) Latitude and Declination of contrary names. 

Enter Tables with Latitude and Altitude as Latitude and Declination of 
contrary names and Declination as Altitude. The corresponding Hour Angle, 
converted into arc, will be the Azimuth, of contrary name to the Latitude. 

Example . — Latitude 22° H., Dechnation 7° S., Westerly Hour Angle d** 44™. 
The Altitude, by the Tables, is 14° 42' '6. 

To determine the Azimuth, we look out 15° (nearest to 14° 42' -6) as Declina- 
tion and we find the nearest Altitude to 7° is 6” 52' '5 opposite Hour 
Angle 5‘' 4™. Approximate Azimuth is therefore S. 76° W. 



XI 


(2) If tlie Altitude is greater tlian. 24° : — 

{a) Take tlie difference, in minutes of arc, between the Table Altitudes for 
the Hour Angbs immediately preceding and following the Hour Angle 
being dealt witli. 

Add together the common logarithm of this number (Table V.) and 
the proportional logarithm of the Latitude (Table VI.a) and the sum 
is the L sine Azimuth (Table VI.b). 

Example.— Latitude 25^ N. Declination 22° 8. Hour Angle 2^ IB™. 

Altitude for Hour Angle 2^^ S'" is - 33° 39' '8 
Altitude for Hour Angle 2*' 16*" is - 32° 34' '2 

Difference = 65' '6 

log. 65' -6 = 1-8169 
Table VI.a Latitude 25° = 7 • 9635 

Sum = 9-7804 = L sine Azimuth. 

Tlierefore approximate Azimuth is S. 37° W. (Table VI.b).-» 

Caution. This method should not be used when the hearing is within 10° of 
the Prune Vertical; consequently Table VI.b does not go beyond 79° 30'. 

{h) Take die Table Altitudes for given Declination and Hour Angle and 
Latitudes above and below the given Latitude. Their difference will give 
the Azimiitli in Table VII. 

liJxample. Lat. 18° N., Dec. 21° N., .Hour Angle 3'* 40"'. 

Altitude for Lat. 17°, Dec. 21°, Hour Angle 3>> 40'"’ is - 38° 5' '2 

Altitude for Lat. 19°, Dec. 21°, Hour Angle 3*' 40'" is - 38° 32' -0 

Difference = 26' -8 

Tlierefore by Table VII. the Azimuth is N. 77° W. 

Caution. This method should not be used when the bearing is within 10° of 

the meridian. 


To determine the Name of the Azimuth in Method (2). 

(i) Latitude and Declination of contrary names. Azimuth is always of contrary 
name to tlie Latitude. 


(ii) Latitude and Declination of same name, and Declination greater than the 
Latitude, Azimuth is always of the same name as the Latitude. 

(Hi) Latitude and Declination of same napae, and Latitude greater than the 
Declination : — 

The time of crossing the Prime Vertical is indicated in the Tables by a thin line. 
Between upper meridian passage and this time the Latitude and Azimuth are of 
contrary names ; on the other side of the line same names. 


W.'i the Traverse Table. With distance 120 (constant) and latitude 2.5“ as course take out disTat lOS-7 

With 10b*b as distaace and diil. alts. 05*6 as departure take out azimuth 37'" as course. 
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Latitude and Declination are interchangeable in using the Tables. 

Consequently from Latitude 0° to 24° the Tables are available for stars from 
Declination 0° to 30°. For instance, the altitude of a body, the declination of 
which is 28° N. in latitude 10° S. is the same as that of a body whose declination 
is 10° S. in latitude 28° N., the hour angle being the same in both cases. 

Example . — Required the Altitude of Antares (Declination S. 26° 13^ ' 5) in 
Latitude 12° N., when the Westerly Hour Angle is 4'' 12“. 

Table Altitude for Lat. 26°, Dec. 12°, W.H.A. 4^ 12” is - 17° 56' ‘3 

Table Altitude for Lat. 27°, Dec. 12°, W.H.A. 4^ 12” is - 17° 32' H 

Difference - - - 24' ' 2 


Correction from Table HI. or by proportional logarithms (Table IV.) for 13' '5 
and 24' '2 is 5' ‘4. 

Therefore the required Altitude of Antares is 17° 56' '3 — 5' '4 or 17° 50' '9. 

To determine the Azimuth in this case. 

Enter the Tables with Altitude and Latitude as Latitude and Declination, and 
Declination as Altitude, then the Hour Angle will give the Azimuth. 

Thus, in preceding example, we enter Tables with 18° as Latitude, 12° as Declina- 
tion, and we find that the nearest Altitude to 26° 13' ‘5 is 26° 15' "5 which gives 
Hour Angle 3*' 48” or 57°. 

True bearing of Ayitares is therefore S. 57° W. 

Or we can use methods 2(a) and 2Q>) already given. 

In the same example Lat. 26°, Dec. 12°, W.H.A. 4'^ 8”, Altitude is - 18° 45' '6 

Lat. 26°, Dec. 12°, W.H.A. 4" 16”, Altitude is - 17° 6' ’8 

Difference - _ _ . gg' • g 

Common log. 98 ' 8 = 1 ' 9948 
Prop. log. Lat. 12° (Table VI. a) = 7-9304 

L sine Azimuth = 9 ’ 9252 


Azimuth = S. 57° W. approximately (Table YI.b).'® 


Again"— 

Lat. 26°, Dec. 11°, W.H.A. I’' 12”, Altitude is - - 18° 28' ‘6 

Lat. 26°, Dec. 13°, W.H.A. 12”, Altitude is - - 17° 23' '8 


Difference - - 64' ' 8 


Therefore, by Table VII. the Azimuth is approximately S. 57° W. 


* Or by Traverse Table. With distance 120 (constant) and latitude 12° as course look out diJOE. lat. 117*4. With 
117*4 as distance and diff. alts. 98* 8 as departure take out azimuth 57° as course. 

2 
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To determine the time of Daybreak, or end of Twilight, 

by the Tables. 

Change the name of the Declination and determine the p.m. time when the 
Altitude is 18°. This gives the required time of Daybreak, and, subtracted from 
12**, gives the time when Twilight ends. 

Example . — Latitude 28° N. Declination 22° S. 

Enter Tables with Latitude 28°, Declination 22° same name, and we find 
that at 5*^ 20“ the Altitude is 18° 32' '6 and at 5*^ 24“ it is 17° 41' '6. Therefore 
it will be approximately 18° at 5*' 22“ p.m. Therefore time of daybreak is about 
5^ 22“ A.M. and evening twilight ends at about G** 38“ p.m. 


Use of Table of Proportional Logarithms (Table IV,). 


Example I . — Required the altitude at 4'^ 20“ in Latitude 17° N. when the 
Declination is S. 16° 35' ’7. 


Entering Tables with Lat. 17°, Dec. 16° (contrary name), H.A. 

4i> 20“, Altitude is _ _ _ _ - 

Entering Tables with Lat. 17°, Dec. 17° (contrary name), H.A. 
4^ 20™, Altitude is - ■ - - - - - 


17° 56' -0 


17° 31' -1 


Difference in altitude for 60' Declination - - 24' ’ 9 


We require the difference in altitude for 35' '7 Declination. 

And 

Prop. log. required difference = prop. log. 24' ' 9 + piep. log. 35' ’ 7. 

= -382 + -226. 

= -608. 

therefore required difference = 14' ' 8. 

And required altitude is 17° 56' '0 - 14' ‘8 or 17° 41' ‘2. 


Example II . — Required the hour angle when the altitude is 22° 0' in Latitude 
23° N., the Declination being 8° N. 

Entering Tables with given Latitude and Declination, we find that the given 
altitude lies between 22° 23' '9 at 4** 36“ and 21° 28' ‘7 at 4’’ 40“. 

We have 22° 23' ’9 - 22° 0' = 23'-9 prop. log. = A-OO 

And 22° 23' -9 - 21° 28' ‘7 - 55' ‘2 prop. log. = '036 

Prop. log. time correction = difference ' 364 

therefore time correction = 1“ 44®. 

And required time is 4*“ 36“ + 1“ 44® or 4** 37“ 44®. 

N.B. — This method would not be correct near the meridian, when the altitude 
in 4™ does not change proportionally to the time. 

2 
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Example III. la Latitude 21° 55' N. tlie Declination was S. 20° 39' "5 and 
True Altitude 24° 18' ’ 0. Requited the Hour Angle. 

Entering Tables— 

Lat. 21°, Dec. 20°, Hour Angle, 3'' 24™, we have Altitude - 25° 26' ‘2 (A.) 

Lat. 21°, Dec. 21°, Hour Angle, 3'' 24”, we have Altitude - 24° 50' ‘4 (B.) 

Lat. 21°, Dec. 20°, Hour Angle, 3>' 28™, we have Altitude - 24° 40'' 7' (C.) 

Lat. 22°, Dec. 20°, Hour Angle, 3*“ 24™, we have Altitude - 24° 50' ’ 8 (D.) 

~ ® ~ 25' 4, prop. log. = '229 A — B = 35' '8, prop. log. = '224 

Diff. lat. = 55' • 0, prop. log. = ' 038 Diff. dec. = 39' ■ 5, prop. log. = • 182 

Sum - - = "267 Sum - - = '406 

Correction to A for Lat. = 32' '4 - Correction to A for Dec. = 23'-5 - 

Therefore, with given Latitude and Dechnation, the Altitude at 3** 24™ H.A. 
is 25° 26'-2 - 32'-4 - 23'-5 or 24° 30'‘3 - - - . -'(E) 

-A. — C = 45' ■ 5 change of Altitude in 4”. 

E — given Altitude = 12' ' 3. 

Prop. log. 12' '3= '688 
Prop. log. 45' '5 = ’120 

Difference - = '568 

Hour Angle correction = 1™ 4® '8. 

Therefore required Hour Angle is 3'* 24™ -|- 1™ 4® ’8 or 3'' 25™ 4s- 8. 

N.B. — The accicrate value of the Hour Angle is 3'> 25” 3®. 


2 
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To determine a Lunar Distance by tbe Tables. 

(a) If tlie Lunar Distance is less than 90°: — 

IjOoIc out one Declination as Latitude and tlie other as Declination, with the 
difference of Right Ascensions as Hour Angle. The Lunar Distance required will 
be 90° — the Altitude obtained from the Tables. 

(h) If the Lunar Distance is greater thau 90*": — 

Change the Name of one Declination and take 12'' — difference of Right Ascensions 
as Hour Angle. The resulting Altitude + 90° will be the Lunar Distance required. 

Example— Ueqmred the Lunar Distance of Antares (R.A. 16'' 23™ 0^ Declination 
S. 26° 12' ’2) the R.A. and Declination of the Moon being 21** 57™ 25®, S. 14° 2''1. 

The difference of Right Ascensions is 5'' 34™ 25®. 

Tables, Lat. 26°, Dec. 14°, Hour Angle, 5'' 32™, give Alt. - 12° 15' ’ 6 (A.) 

,, Lat. 26°, Dec. 15°, Hour Angle, 5'' 32™, give Alt. - 12° 40' ’0 (B.) 

„ Lat. 26°, Dec. 14°, Hour Angle, 5*' 36™, give Alt. - 11° 22' ‘5 (C.) 

„ Lat. 27°, Dec. 14°, Hour Angle, 5'' 32"', give Alt. - 12° 25' ‘6 (D.) 

A~B = 24' -4, prop. log. = '391 A~D = 10' '0, prop. log. = ’778 

Diff. dec. = 2''1, pi-op. log. = 1'456 Diff. dec. = 12' ‘2, prop. log. = ‘692 


Sum = 1'847 Sum = 1'470 


Correction to A = '85 + Correction to A = 2'’05 + 

A — C = 53' ‘1, prop. log. = '053 
Diff. Hour Angle = 2™ 25®, prop. log. = "219 


Sum = -272 


Correction to A = 32' ’ 1 — 


A = 12° 

15' '6 

Corrections. 

Combined corrections = 

29'-2- 

+ 

■ — 


■85 32- 

11° 

46' -4 

2-05 


90° 


Lunar Distance required 78° 13' "6 


2-9 
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TABLE I. 

Arc and Time Equivalents. 
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Time and Arc Equivalents. 
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11 
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•8 
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1*8 
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3*0 

25 
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•7 

•9 
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27 
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1*8 

2*0 
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2*9 

2*9 

3*0 
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7 

2*7 

2*7 

2*8 

2*9 

2-9 

3-0 

3*0 

3*1 

3*2 

3*2 

3*3 

3*3 

3*4 

3*4 

3*5 

8 

3-1 

3*1 

3*2 

3*3 

3*3 

3-4 

3*5 

3*5 

3*6 

3*7 

3*7 

3*8 

3*9 

3*9 

4*0 

9 

3-5 

3*5 

3*6 

3*7 

3*8 

3-8 

3*9 

4*0 

4*1 

4*1 

4*2 

4*3 

4*4 

4*4 

4*5 

10 

3-8 

3*9 

4*0 

4*1 

4*2 

4-3 

4*3 

4*4 

4*5 

4*6 

4*7 

4*8 

4*8 

4*9 

5*0 

11 

4*2 

4*3 

4-4 

4*6 

4*6 

4-7 

4*8 

4*9 

5-0 

5*0 

5*1 

5*2 

5*3 

5*4 

5*5 

12 

4-6 

4*7 

4*8 

4*9 

5*0 

5-1 

5*2 

5*3 

5*4 

5*5 

5*6 

5*7 

5*8 

5*9 

6*0 

13 

5-0 

5*1 

5*2 

5*3 

5*4 

5-5 

5*6 

5*7 

5-9 

6*0 

6*1 

6*2 

6*3 

6*4 

6*5 

14 

5-4 

5*5 

5*6 

5*7 

5*8 

6-0 

6*1 

6*2 

6*3 

6*4 

6*5 

6*7 

6*8 

6*9 

7*0 

15 

6*8 

5*9 

6*0 

6*1 

6*3 

6-4 

6*5 

6*6 

6*8 

6*9 

7*0 

7-1 

7*3 

7*4 

7*5 

16 

6-1 

6*3 

6*4 

6*5 

6*7 

6-8 

6*9 

7*1 

7*2 

7*3 

7-5 

7*6 

7*7 

7‘9 

8*0 

17 

6-5 

6*7 

6*8 

6*9 

7*1 

7-2 

7*4 

7*5 

7*7 

7*8 

7*9 

8*1 

8*2 

8*4 

8*5 

18 

6-9 

7*1 

7*2 

7-4 

7*5 

7-7 

7*8 

8*0 

8*1 

8*3 

8*4 

8*6 

8*7 

8*9 

9*0 

19 

7*3 

7*4 

7*6 

7-8 

7*9 

8-1 

8-2 

8*4 

8*6 

8*7 

8*9 

9*0 

9*2 

9*3 

9*5 

20 

7-7 

7*8 

8*0 

8-2 

8*3 

8-5 

8*7 

8*8 

9*0 

9*2 

9*3 

9*5 

9*7 

9*8 

10*0 

21 

8-1 

8*2 

8*4 

8*6 

8*8 

8-9 

9*1 

9*3 

9*5 

9*6 

9*8 

10*0 

10*2 

10*3 

10*5 

22 

8-4 

8*6 

8*8 

9*0 

9*2 

9-4 

9*5 

9*7 

9*9 

10*1 

10*3 

10*4 

10*6 

10*8 

11*0 

23 

8*8 

9*0 

9*2 

9*4 

9*6 

9*8 

10*0 

10*2 

10*4 

10*5 

10*7 

10*9 

11*1 

11*3 

11*5 

24 

9*2 

9*4 

9*6 

9*8 

10*0 

10-2 

10*4 

10*6 

10*8 

11*0 

11*2 

11*4 

11*6 

11*8 

12*0 

25 

9*6 

9*8 

10*0 

10*2 

10*4 

10*6 

10*8 

11*0 

11*3 

11*5 

11-7 

11*9 

12-1 

12*3 

12*6 

26 

10*0 

10-2 

10*4 

10*6 

10*8 

11-1 

11*3 

11*5 

11*7 

11*9 

12*1 

12*4 

12*6 

12*8 

13*0 

27 

10-4 

10*6 

10*8 

11*0 

11*3 

11-5 

11*7 

11*9 

12*2 

12*4 

12*6 

12*8 

13*1 

13*3 

13*5 

28 

10*7 

11*0 

11*2 

11*4 

11*7 

11-9 

12*1 

12*4 

12*6 

12*8 

13*1 

13*3 

13*5 

13*8 

14*0 

29 

11*1 

11*4 

11*6 

11*8 

12*1 

12-3 

12*6 

12*8 

13*1 

13*3 

13*6 

13*8 

14*0 

14*3 

14-5 

30 

11*5 

11*8 

12*0 

12*3 

12*5 

12-8 

13*0 

13*3 

13*5 

13*8 

14*0 

14*3 

14*5 

14*8 

16-0 

31 

11-9 

12*1 

12*4 

12*7 

12*9 

13-2 

13*4 

13*7 

14*0 

14*2 

14*5 

14-7 

15*0 

15*2 

15*5 

32 

12*3 

12*5 

12*8 

13*1 

13*3 

13-6 

13*9 

14*1 

14*4 

14*7 

14*9 

15*2 

16*5 

15*7 

16-0 

33 

12*7 

12*9 

13*2 

13*5 

13*8 

14-0 

14-3 

14*6 

14*9 

15*1 

15-4 

16*7 

16*0 

16*2 

16*5 

34 

13*0 

13*3 

13*6 

13*9 

14*2 

14-5 

14*7 

15*0 

15*3 

15*6 

15-9 

^ 16-2 

16*4 

16*7 

17-0 

35 

13*4 

13*7 

14*0 

14*3 

14*6 

14-9 

15*2 

15*6 

16*8 

16*0 

16-3 

16*6 

16*9 

17*2 

17*5 

36 

13*8 

14*1 

14*4 

14*7 

15*0 

15-3 

15*6 

15*9 

16*2 

16*5 

16-8 

17-1 

17*4 

17*7 

18*0 

37 

14*2 

14*5 

14*8 

15-1 

15*4 

15-7 

16*0 

16*3 

16-7 

17*0 

17-3 

17*6 

17*9 

18*2 

18*5 

38 

14*6 

14*9 

15*2 

15*5 

15*8 

16-2 

16*5 

16*8 

17*1 

17*4 

17-7 

18*1 

18*4 

18*7 

19*0 

39 

15*0 

15*3 

15*6 

15-9 

16*3 

16-6 

16*9 

17*2 

17*6 

17*9 

18*2 

18-5 

18*9 

19*2 

19*5 

40 

15-3 

15*7 

16*0 

16-3 

16*7 

17-0 

17*3 

17*7 

18*0 

18*3 

18*7 

19-0 

19*3 

19*7 

20*0 

41 

15*7 

16*1 

16*4 

16*7 

17*1 

17-4 

17*8 

18*1 

18*5 

18*8 

19*1 

19*5 

19*8 

20*2 

20*5 

42 

16*1 

16*5 

16*8 

17*2 

17*5 

17-9 

18*2 

18*6 

18*9 

19*3 

19*6 

20*0 

20*3 

20*7 

21-0 

43 

16*5 

16*8 

17-2 

17-6 

17*9 

18-3 

18-6 

19*0 

19*4 

19*7 

20*1 

20*4 

20*8 

21*1 

21*5 

44 

16 * 9 ‘ 

17*2 

17*6 

18*0 

18*3 

18*7 

19*1 

19*4 

19*8 

20-2 

20-5 

20*9 

21*3 

21*6 

22*0 

45 

17*3 

17*6 

18*0 

18*4 

18*8 

19-1 

19*5 

19*9 

20*3 

20*6 

21*0 

21*4 

21*8 

22*1 

22*5 

46 

17*6 

18*0 

18*4 

18*8 

19*2 

19*6 

19*9 

20*3 

20*7 

21*1 

21*5 

21*9 

22*2 

22*6 

23*0 

47 

18*0 

18*4 

18*8 

19-2 

19*6 

20-0 

20*4 

20*8 

21*2 

21*5 

21*9 

22*3 

22*7 

23*1 

23*5 

48 

18*4 

18*8 

19*2 

19-6 

20*0 

20-4 

20*8 

21*2 

21*6 

22*0 

22-4 

22*8 

23*2 

23*6 

24*0 

49 

18*8 

19*2 

19*6 

20*0 

20*4 

20*8 

21*2 

21*6 

22*1 

22*5 

22-9 

23*3 

23*7 

24*1 

24-5 

50 

19*2 

19*6 

20*0 

20-4 

20*8 

21-3 

21*7 

22*1 

22*5 

22*9 

23*3 

23*8 

24*2 

24*6 

25*0 

51 

19*6 

20*0 

20*4 

20*8 

21-3 

21*7 

22-1 

22*5 

23*0 

23*4 

23*8 

24*2 

24*7 

25*1 

25*6 

52 

19*9 

20*4 

20*8 

21*2 

21*7 

22-1 

22*5 

23*0 

23*4 

23*8 

24*3 

24*7 

25*1 

25*6 

26*0 

63 

20*3 

20*8 

21*2 

21*6 

22*1 

22*5 

23*0 

23*4 

23*9 

24*3 

24*7 

25*2 

25-6 

26*1 

26*5 

54 

20*7 

21*2 

21*6 

22*1 

22*5 

23*0 

23-4 

23*9 

24-3 

24*8 

25*2 

25*7 

26*1 

26*6 

27*0 

65 

21*1 

21*5 

22*0 

22*5 

22*9 

23-4 

23*8 

24*3 

24*8 

25*2 

25*7 

26*1 

26*6 

27*0 

27*5 

66 

21*5 

21*9 

22*4 

22*9 

23*3 

23*8 

24*3 

24*7 

25*2 

25*7 

26*1 

26*6 

27-1 

27*5 

28*0 

57 

21-9 

22*3 

22*8 

23*3 

23*8 

24-2 

24*7 

25*2 

25*7 

26*1 

26*6 

27*1 

27-6 

28*0 

28*5 

68 

22-2 

22*7 

23*2 

23*7 

24*2 

24-7 

25-1 

25*6 

26-1 

26*6 

27*1 

27*6 

28-0 

28*5 

29*0 

69 

22*6 

23*1 

23*6 

24*1 

24*6 

25*1 

25-6 

26*1 

26-6 

27*0 

27*5 

28*0 

28-5 

29*0 

29*5 

60 

23*0 

23*5 

24*0 

24-5 

25*0 

25*6 

26-0 

26*5 

27-0 

27*5 

28*0 

28*5 

29-0 

29*5 

30-0 
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TABLE III. — continued. 


Dm. 

in 

Difference in Declination . 

Altitude . 

/ 

30' -6 

31 ' 

31'*5 

32 ' 

32' *5 

f 

33 ' 

33' *5 

34 ' 

34' -6 

35 ' 

35 '* 

5 

36 ' 

36'*5 

37 ' 

37' *6 

1 

•5 

•5 

•5 

•5 

■5 

•6 

•6 

•6 

•6 

*6 


6 

•6 

•6 


6 

•6 

2 

1-0 

1*0 

1-1 

1*1 

1*1 

1*1 

1*1 

1*1 

1*2 

1*2 

1 

2 

1*2 

1*2 

1 

2 

1*3 

3 

1*5 

1*6 

1*6 

1*6 

1*6 

1*7 

1*7 

1*7 

1*7 

1*8 

1 

8 

1*8 

1*8 

1 

9 

1*9 

4 

2-0 

2*1 

2*1 

2*1 

2*2 

2*2 

2*2 

2*3 

2*3 

2*3 

2 

4 

2*4 

2*4 

2 

5 

2*5 

5 

2*5 

2*6 

2*6 

2-7 

2*7 

2*8 

2*8 

2*8 

2*9 

2*9 

3 

0 

3*0 


3 

1 

3*1 

6 

3*1 

3*1 

3-2 

3*2 

3*3 

3*3 

3*4 

3*4 

3*5 

3*5 

3 

6 

3*6 

3*7 

3 

7 

3*8 

7 

3*6 

3*6 

3*7 

3*7 

3*8 

3*9 

3*9 

4*0 

4*0 

4*1 

4 

1 

4*2 

4*3 

4 

3 

4*4 

8 

4*1 

4*1 

4*2 

4*3 

4*3 

4*4 

4*5 

4*5 

4*6 

4*7 

4 

7 

4*8 

4*9 

4 

9 

^11 

9 

4*6 

4*7 

4*7 

4*8 

4*9 

5*0 

5*0 

5*1 

5*2 

5*3 

5 

3 

5*4 

6*5 

5 

6 

5*6 

10 

5*1 

5*2 

5*3 

5*3 

5*4 

5*5 

5*6 

5*7 

5*8 

5*8 

6 

9 

6*0 

6*1 

6 

2 

6*3 

11 

5*6 

6*7 

5*8 

5*9 

6*0 

6*1 

6*1 

6*2 

6*3 

6*4 

6 

5 

6*6 

6*7 

6 

8 

6*9 

12 

6*1 

6*2 

6-3 

6*4 

6*5 

6*6 

6*7 

6*8 

6*9 

7*0 

7 

1 

7*2 

7*3 

7 

4 

7*5 

13 

6*6 

6*7 

6*8 

6*9 

7*0 

7*2 

7*3 

7*4 

7*5 

7*6 

7 

7 

7-8 

7*9 

8 

m 

8*1 

14 

7*1 

7*2 

7*4 

7*5 

7*6 

7*7 

7*8 

7*9 

8*1 

8*2 

8 

3 

8*4 

8*5 

8 

6 

8*8 

15 

7*6 

7*8 

7*9 

8*0 

8*1 

8*3 

8*4 

8*5 

8*6 

8*8 

8 

9 

9*0 

9*1 

9 

3 

9*4 

16 

8*1 

8*3 

8*4 

8*5 

8*7 

8*8 

8*9 

9*1 

9-2 

9*3 

9 

6 

9*6 

9*7 

9 

9 

10*0 

17 

8*6 

8*8 

8*9 

9*1 

9*2 

9*4 

9-5 

9*6 

9*8 

9*9 

10 

1 

10-2 

10*3 

10 

6 

10*6 

18 

9*2 

9*3 

9*5 

9*6 

9*8 

9*9 

10*1 

10*2 

10-4 

10*5 

10 

7 

10-8 

11*0 

11 

1 

11*3 

19 

9*7 

9*8 

10*0 

10-1 

10*3 

10*5 

10*6 

10*8 

10-9 

iri 

11 

2 

11*4 

11*6 

11 

7 

11*9 

20 

10-2 

10*3 

10*5 

10*7 

10*8 

11*0 

11*2 

11*3 

11*6 

11*7 

11 

8 

12*0 

12*2 

12 

3 

12*5 

21 

10*7 

10*9 

11*0 

11*2 

11*4 

11*6 

11*7 

11*9 

12*1 

12*3 

12 

4 

12*6 

12-8 

13 

0 

13*1 

22 

11*2 

11*4 

11*6 

11*7 

11*9 

12*1 

12*3 

12*5 

12*7 

12*8 

13 

0 

13-2 

13*4 

13 

6 

13*8 

23 

11-7 

11*9 

12*1 

12*3 

12*5 

12*7 

12*8 

13*0 

13*2 

13*4 

13 

6 

13*8 

14*0 

14 

2 

14*4 

24 

12*2 

12*4 

12*6 

12*8 

13*0 

13*2 

13*4 

13*6 

13*8 

14*0 

14 

2 

14*4 

14*6 

14 

8 

15*0 

25 

12-7 

12-9 

13*1 

13*3 

13*5 

13*8 

14*0 

14*2 

14*4 

14*6 

14 

8 

16'0 

15*2 

15 

4 

15*6 

26 

13-2 

13*4 

13*7 

13*9 

14*1 

14*3 

14*5 

14*7 

15*0 

16*2 

15 

4 

15*6 

15'8 

16 

0 

16*3 

27 

13-7 

14-0 

14*2 

14*4 

14*6 

14*9 

16*1 

15*3 

16*5 

16*8 

16 

0 

16*2 

16-4 

16 

7 

16*9 

28 

14-2 

14*5 

14*7 

14*9 

15*2 

15*4 

16*6 

15*9 

16-1 

16*3 

16 

6 , 

16-8 

17*0 

17 

3 

17*5 

29 

14-7 

16-0 

15*2 

15*5 

15*7 

16-0 

16*2 

16*4 

16-7 

16*9 

17 

2 

17*4 

17*6 

17 

9 

18*1 

30 

15*3 

15*5 

15*8 

16*0 

16*3 

16*5 

16'8 

17*0 

17*3 

17*5 

17 

8 

18*0 

18*3 

18 

5 

18*8 

31 

15*8 

16*0 

16*3 

16*5 

16*8 

17*1 

17*3 

17*6 

17*8 

18*1 

18 

3 

18*6 

18*9 

19 

1 

19*4 

32 

16*3 

16*5 

16*8 

17*1 

17*3 

17*6 

17*9 

18*1 

18-4 

18*7 

18 

9 

19*2 

19*5 

19 

7 

20*0 

33 

16*8 

17*1 

17*3 

17*6 

17*9 

18*2 

18-4 

18*7 

19*0 

19*3 

19 

5 

19*8 

20*1 

20 

4 

20*6 

34 

17*3 

17*6 

17*9 

18*1 

18*4 

18*7 

19*0 

19*3 

19*6 

19*8 

20 

1 

20*4 

20*7 

21 

0 

21*3 

35 

17*8 

18*1 

18*4 

18*7 

19*0 

19*3 

19*5 

19*8 

20-1 

20*4 

20 

7 

21*0 

21*3 

21 

6 

21*9 

36 

18*3 

18*6 

18*9 

19*2 

19*5 

19*8 

20*1 

20*4 

20*7 

21*0 

21 

3 

21*6 

21*9 

22 

2 

22*5 

37 

18*8 

19*1 

19*4 

19*7 

20*0 

20*4 

20*7 

21*0 

21*3 

21*6 

21 

9 

22*2 

22*5 

22 

8 

23*1 

38 

19-3 

19*6 

20*0 

20*3 

20*6 

20*9 

21*2 

21*5 

21*9 

22*2 

22 

6 

22-8 

23*1 

23 

4 

23*8 

39 

19*8 

20*2 

20*5 

20*8 

21*1 

21*5 

21*8 

22*1 

22*4 

22*8 

23 

1 

23*4 

23*7 

24 

1 

24-4 

40 

20*3 

20*7 

21*0 

21*3 

21*7 

22*0 

22*3 

22*7 

23*0 

23*3 

23 

7 

24-0 

24*3 

24 

7 

26-0 

41 

20*8 

21*3 

21*5 

21*9 

22*2 

22*6 

22*9 

23*2 

23*6 

23*9 

24 

3 

24*6 

24*9 

25 

3 

25*6 

42 

21*4 

21*8 

22*1 

22*4 

22*8 

23*1 

23*5 

23*8 

24*2 

24*6 

24 

9 

25-2 

25*6 

25 

9 

26*3 

43 

21*9 

22*3 

22*6 

22-9 

23*3 

23*7 

24*0 

24*4 

24*7 

25*1 

26 

4 

25*8 

26*2 

26 

5 

26*9 

44 

22*4 

22*8 

23*1 

23*5 

23*8 

24*2 

24*6 

24*9 

26*3 

25*7 

26 

0 

26*4 

26*8 

27 

1 

27*6 

45 

22*9 

23*3 

23*6 

24*0 

24*4 

24*8 

25*1 

25*6 

25*9 

26*3 

26 

6 

27*0 

27*4 

27 

8 

28*1 

46 

i 3-4 

23*8 

24*2 

24*5 

24*9 

25*3 

25*7 

26*1 

26*5 

26*8 

27 

2 

27*6 

28*0 

28 

4 

28*8 

47 

23-9 

24*3 

24*7 

25*1 

25*5 

25*9 

26*2 

26*6 

27*0 

27*4 

27 

8 

28*2 

28*6 

29 

0 

29*4 

48 

24-4 

24*8 

25*2 

25*6 

26*0 

26*4 

26*8 

27*2 

27*6 

28*0 

28 

4 

28*8 

29*2 

29 

6 

30*0 

49 

24-9 

25*3 

25*7 

26*1 

26*5 

27*0 

27*4 

27*8 

28*2 

28*6 

29 

0 

29*4 

29*8 

30 

2 

30*6 

50 

26*4 

25*8 

26*3 

26*7 

27*1 

27*6 

27*9 

28*3 

28*8 

29*2 

29 

6 

30*0 

30*4 

30 

8 

31*3 

51 

25*9 

26*4 

26*8 

27*2 

27*6 

28*1 

28*5 

28*9 

29*3 

29*8 

30 

2 

30*6 

31*0 

31 

6 

31*9 

52 

26*4 

26*9 

27*3 

27*7 

28*2 

28*6 

29*0 

29*6 

29-9 

30*3 

30 

8 

31*2 

31*6 

32 

1 

32*5 

63 

26*9 

27*4 

27*8 

28*3 

28*7 

29*2 

29*6 

30*0 

30*5 

30*9 

31 

4 

31*8 

32*2 

32 

7 

33*1 

54 

27*6 

27*9 

28*4 

28*8 

29*3 

29*7 

30*2 

30*6 

31*1 

31*6 

32 

0 

32*4 

32*9 

33 

3 

33*8 

65 

28*0 

28*4 

28*9 

29*3 

29*8 

30*3 

30*7 

31*2 

31*6 

32*1 

32 

6 

33*0 

33*5 

33 

9 

34*4 

66 

28*5 

28*9 

29*4 

29*9 

30*3 

30*8 

31*3 

31*7 

32*2 

32*7 

33 

1 

33*6 

34*1 

34 

5 

35*0 

67 

29*0 

29*5 

29*9 

30*4 

30*9 

31*4 

31*8 

32*3 

32*8 

33*3 

33 

7 

34*2 

34*7 

35 

2 

35*6 

68 

29*5 

30*0 

30*5 

30*9 

31*4 

31*9 

32*4 

32*9 

33*4 

33*3 

34 

3 

34*8 

35*3 

35 

8 

36*3 

69 

30*0 

30*5 

31*0 

31*5 

32*0 

32*5 

32*9 

33*4 

33*9 

34-4 

34 

9 

35*4 

35*9 

36 

4 

36*9 

60 

30*5 

31*0 

31*5 

32*0 

32*5 

33*0 

33*6 

34*0 

34*5 

35*0 

36 

5 

36*0 

36*5 

37 

0 

37*5 


c 2 




Difference in Declination. 


Diff . 

in 


Altitude . 

/ 

38 ' 

■ 38 ' *5 

i 

I 39 ' 

39' -5 

40 ' 

40' *5 

1 

*6 

*'6 

•7 

•7 

•7 

•7 

2 

1*8 

1*3 

1*3 

1-3 

1*3 

1*4 

3 

1*9 

1*9 

2*0 

2*0 

2*0 

2*0 

4 

2*5 

2*6 

2*6 

2*6 

2*7 

2*7 

5 

3*2 

3*2 

3*3 

3-3 

3*3 

3*4 

6 

3*8 

3*9 

3*9 

4*0 

4*0 

4*1 

7 

4-4 

4*5 

4*6 

4-6 

4*7 

4*7 

8 

5*1 

5-1 

5*2 

5*3 

5*3 

5*4 

9 

5-7 

5-8 

5*9 

5*9 

6*0 

6*1 

10 

6*3 

6*4 

6*5 

6-6 

6*7 

6*8 

11 

7*0 

7*1 

7*2 

7-2 

7*3 

7*4 

12 

7*6 

7*7 

7*8 

7-9 

8*0 

8*1 

13 

8*2 

8*3 

8*5 

8*6 

8*7 

8-8 

14 

8*9 

9*0 

9*1 

9*2 

9*3 

9-5 

15 

9-5 

9*6 

9*8 

9*9 

10*0 

10*1 

16 

10*1 

10*3 

10*4 

10*5 

10*7 

10*8 

17 

10*8 

10*9 

11*1 

11*2 

11*3 

11*5 

18 

11*4 

11*6 

11*7 

11*9 

12*0 

12*2 

19 

12-0 

12*2 

12*4 

12*5 

12*7 

12*8 

20 

12*7 

12*8 

13*0 

13*2 

13*3 

13*5 

21 

13*3 

13*5 

13*7 

13*8 

14*0 

14*2 

22 

13*9 

14*1 

14*3 

14*5 

14*7 

14*9 

23 

14-6 

14*8 

15*0 

15*1 

15*3 

15*5 

24 

15 * 2 

15*4 

15*6 

15*8 

16*0 

16*2 

25 

15*8 

16*0 

16*3 

16*5 

16*7 

16*9 

26 

16-5 

16*7 

16*9 

17*1 

17*3 

17*6 

27 

17*1 

17*3 

17*6 

17'8 

18*0 

18*2 

28 

17*7 

18*0 

18*2 

18*4 

38*7 

18*9 

29 

18*4 

18*6 

18*9 

19*1 

19*3 

19*6 

30 

19*0 

19-3 

19*5 

19*8 

20*0 

20*3 

31 

19*6 

19*9 

20*2 

20*4 

20-7 

20*9 

32 

20*3 

20*5 

20*8 

21*1 

21-3 

21*6 

33 

20*9 

21*2 

21*5 

21*7 

22-0 

22*3 

34 

21-5 

21-8 

22-1 

22*4 

22*7 

23*0 

35 

22*2 

22-5 

22*8 

23*0 

23-3 

23*6 

36 

22-8 

23*1 

23*4 

23*7 

24-0 

24*3 

37 

23*4 

23*7 

24*1 

24*4 

24-7 

25*0 

38 

24*1 

24*4 

24*7 

25*0 

25-3 

25*7 

39 

24*7 

25-0 

25*4 

25*7 

26-0 

26*3 

40 

25*3 

25-7 

26*0 

26*3 

26-7 

27*0 

41 

26*0 

26-3 

26-7 

27*0 

27*3 

27*7 

42 

26*6 

27-0 

27*3 

27*7 

28*0 

28*4 

43 

27-2 

27*6 

28*0 

28*3 

28*7 

29*0 

44 

27*9 

28-2 

28*6 

29-0 

29*3 

29*7 

45 

28*5 

28*9 

29*3 

29-6 

30*0 

30*4 

46 

29*1 

29*5 

29*9 

30*3 

30-7 

31*1 

47 

29*8 

30*2 

30*6 

30-9 

31-3 

31 *7 

48 

30*4 

30*8 

31*2 

31*6 

32*0 

32*4 

49 

31-0 

31*4 

31-9 

32*3 

32*7 

33*1 

50 

31*7 

32*1 

32*5 

32-9 

33*3 

33*8 

51 

32*3 

32*7 

33*2 

33*6 

34*0 

34*4 

52 

32*9 

33*4 

33*8 

34*2 

34*7 

35*1 

53 

33*6 

34*0 

34*5 

34*9 

35*3 

35*8 

54 

34*2 

34*7 

35 * 1 

35*6 

36*0 

36 * 5 

55 

34-8 

35*3 

35*8 

36*2 

36*7 

37*1 

56 

35-5 

35*9 

36*4 

36-9 

37*3 

37*8 

57 

36*1 

36*6 

37-1 

37*5 

38*0 

38-5 

58 

36*7 

37*2 

37*7 

38*2 

38 • 7 

39-2 

59 

37*4 

37*9 

38*4 

38-8 

39-3 

39-8 

60 

38*0 

38*5 

39*0 

39*5 

40*0 

40-5 


41 ' 


•7 

1-4 

21 

2*7 

3-4 


4-1 

4-8 

6*5 

6*2 

6*8 


7-5 

8*2 

8‘9 

9'6 

10*3 

10-9 

11*6 

12*3 

13*0 

13*7 


14*4 

15-0 

15*7 

16*4 

17*1 

17*8 

18*5 

19-1 

19 - 8 

20 - 5 


21-2 

21*9 

22*6 

23-2 

23*9 


24*6 

25*3 

26-0 

26*7 

27*3 


28*0 

28*7 

29*4 

30*1 

30*8 

31*4 

32*1 

32*8 

33*5 

34*2 

34*9 

35*5 

36*2 

36*9 

37*6 


38*3 

39*0 

39*6 

40*3 

41*0 


41'*5 


42 ' 


*7 

1*4 

2*1 

2*8 

3*5 

4*2 

4*8 

5*5 

6*2 

6*9 

7*6 

8*3 

9*0 

9*7 

10*4 

11*1 

11*8 

12*5 

13*1 

13*8 

14*5 

15*2 

15*9 

16*6 

17*3 

18*0 

18*7 

19*4 

20*1 

20*8 

21*4 

22*1 

22*8 

23*5 

24*2 

24*9 

25*6 

26*3 

27*0 

27*7 

28*4 

29*1 

29*7 

30*4 

31*1 

31*8 

32*5 

33*2 

33*9 

34*6 

35*3 

36*0 

36*7 

37*4 

38*0 


•7 

1*4 

2*1 

2*8 

3*5 

4*2 

4*9 

5*6 

6*3 

7*0 

7*7 

8*4 

9*1 

9*8 

10*5 

11*2 

11*9 

12*6 

13*3 

14*0 

14*7 

15*4 

16*1 

16*8 

17*5 

18*2 

18*9 

19*6 

20*3 

21*0 

21*7 

22*4 

23*1 

23*8 

24*5 

25*2 

25*9 

26*6 

27*3 

28*0 

28*7 

29*4 

30*1 

30*8 

31*5 

32*2 

32*9 

33*6 

34*3 

35*0 

35*7 

36*4 

37*1 

37*8 

38*5 


42' *5 


■7 

1*4 

2*1 

2*8 

3*5 

4*3 

5*0 

5*7 

6*4 

71 

7*8 

8*5 

9*2 

9*9 


10 

•6 

11 

3 

12 

0 

12 

8 

13 

5 

14 

2 

14 

9 

15 

6 

16 

3 

17 

0 

17 

7 

18 

4 

19 

1 

19 

8 

20 

5 

21 

3 

22 

0 

22 

7 

23 

4 

24 

1 

24 

8 

25 ' 

5 

26 ' 

2 

26 ■ 

9 

27 ' 

6 

28 * 

8 

29 * 

0 

29 * 

8 

30 * 

5 

31 - 

2 

31 - 

9 

32 - 

6 

33 - 

3 

34 - 

0 

34 - 

7 

35 - 

4 

36 - 

1 

36 - 

8 

37 - 

5 

38 - 

3 

39 * 

0 

39 * 

7 

40 * 

4 

41 - 

1 

41 - 

8 . 

42 - 

5 


43 ' 


*7 

1*4 

2*2 

2*9 

3*6 

4*3 
5*0 
5*7 
6 * 5 
7*2 

7*9 

8*6 

9*3 

10*0 

10*8 

11*5 

12*2 

12*9 

13*6 

14*3 

15*1 

15*8 

16*5 

17*2 

17*9 

1 S*G 

19*4 

20*1 

20*8 

21*5 

22*2 

22*9 

23*7 

24*4 

25*1 

25*8 

26*5 

27*2 

28*0 

28*7 

29*4 

30*1 

30*8 

31*5 

32*3 

33*0 

33*7 

34*4 

35*1 

35*8 

36*6 

37*3 

38*0 

38*7 

39*4 

40*1 

40*9 

41*6 

42*3 

43*0 


43 ' * 5 


*7 

1*5 

2*2 

2*9 

3*6 

4*4 

5*1 

5*8 

6*5 

7*3 

8*0 

8*7 

9*4 

10*2 

10*9 

11*6 

12*3 

13*1 

13*8 

14*5 

15*2 

16*0 

16*7 

17*4 

18*1 

18*9 

19*6 

20*3 

21*0 

21*8 

22 * 5 
23*2 
23*9 
24*7 
25*4 

26*1 

26*8 

27*6 

28*3 

29*0 

29*7 

30*5 

31*2 

31*9 

32*6 

33*4 
34*1 
34*8 
35 * 5 
36*3 

37*0 

87*7 

38-4 

39*2 

39*9 

40*6 

41*3 

42*1 

42*8 

43*5 


44 ' 


*7 

1*5 

2*2 

2*9 

3*7 

4*4 

5*1 

5*9 

6*6 

7*3 

8*1 

8*8 

9*5 

10*3 

11*0 

11*7 

12*5 

13*2 

13*9 

14*7 

15*4 

16*1 

16*9 

17*6 

18*3 

19*1 

19*8 

20*5 

21*3 

22*0 

22*7 

23*5 

24*2 

24*9 

25*7 

26*4 

27*1 

27*9 

28*0 

29*3 

30*1 

30*8 

31*5 

32*3 

33*0 

33*7 

34*5 

35*2 

35*9 

36*7 

37*4 

38*1 

38*9 

39*6 

40*3 

41*1 

41*8 

42*5 

43*3 

44*0 


44 ' *5 


•7 

1*5 

2-2 

3-0 

3*7 

4*5 

5*2 

5*9 

6*7 

7*4 


8*2 

8*9 

9*6 

10*4 

11*1 

11*9 

12*6 

13*4 

14*1 

14*8 

15*6 

16*3 

17*1 

17*8 

18*5 

19*3 

20*0 

20*8 

21*5 

22*3 

23*0 

23*7 

24*5 

25*2 

26*0 

26*7 

27*4 

28*2 

28*9 

29*7 

30*4 

31*2 

31*9 

32*6 

33*4 

34*1 

34*9 

35*6 

36*3 

37*1 

37*8 

38*6 

39*3 

40*1 

40*8 

41*5 

42*3 

43*0 

43*8 

44*5 


45 ' 


■8 

1*5 

2*3 

3*0 

3*8 

4*5 

5*3 

6*0 

6*8 

7*5 

8*3 

9*0 

9*8 

10*5 

11*3 

12*0 

12*8 

13*5 

14*3 

15*0 

15*8 

16*5 

17*3 

18*0 

18*8 

19*5 
20*3 
21*0 
I 21*8 

22*5 

23*3 

24*0 

24*8 

25*5 

26*3 

27*0 

27*8 

28*5 

29*3 

30*0 

30*8 

31*5 

32*3 

33*0 

33*8 

34*5 

35*3 

36-0 

36*8 

37*5 

38*3 

39-0 

39-8 

40*5 

41*3 

42*0 

42*8 

43-5 

44*3 

45*0 


38*7 

39*4 

40*1 

40*8 

41*5 


39*2 

39-9 

40*6 

41*3 

42*0 



xxixi 


TABLE III. — continued. 


Difference in Declination. 


Diff . 

in 

Altitude . 

/ 

45 ' *5 

1 

•8 

2 

1-5 

3 

2-3 

4 

3-0 

5 

3-8 

6 

4-6 

7 

5-3 

8 

6-1 

9 

6-8 

10 

7-6 

11 

8-3 

12 

9-1 

13 

9-9 

14 

10-6 

15 

11-4 

16 

12-1 

17 

12-9 

18 

13-7 

19 

14-4 

20 

15-2 

21 

15-9 

22 

16-7 

23 

17-4 

24 

18*2 

25 

19-0 

26 

19-7 

27 

20-5 

28 

21-2 

29 

22-0 

30 

22-8 

31 

23-5 

32 

24 ’3 

33 

25-0 

34 

25-8 

35 

26*5 

36 

27*3 

37 

28*1 

38 

28*8 

39 

29*6 

40 

30-3 

41 

31*1 

42 

31-9 

43 

32*6 

44 

33-4 

45 

34*1 

46 

34-9 

47 

35 ■ 6 

48 

30*4 

49 

37*2 

60 

37*9 

61 

38*7 

62 

39*4 

63 

40-2 

64 

41*0 

65 

41*7 

66 

42-5 

57 

43-2 

58 

44*0 

59 

44*7 

60 

45-5 


46 ' 

46 ' * 5 

■8 

•8 

1*5 

1*6 

2-3 

2*3 

3*1 

3*1 

3*8 

3*9 

4*6 

4*7 

5-4 

5*4 

6*1 

6*2 

6-9 

7*0 

7-7 

7*8 

8*4 

8*5 

9*2 

9*3 

10*0 

10*1 

10*7 

10*9 

11-5 

11*6 

12*3 

12*4 

13-0 

13*2 

13-8 

14*0 

14*6 

14*7 

15*3 

15*5 

16*1 

16*3 

16*9 

17*1 

17*6 

17*8 

18 -4 

18*6 

19*2 

19*4 

19*9 

20*2 

20*7 

20*9 

21*5 

21*7 

22-2 

22*5 

23*0 

23*3 

23*8 

24*0 

24*5 

24*8 

25*3 

25*6 

26-1 

26*4 

26‘8 

27*1 

27-6 

27*9 

28-4 

28*7 

29-1 

29*5 

29*9 

30*2 

30-7 

31*0 

31 -I 

31*8 

32 ' 2 

32*6 

33*0 

33*3 

33*7 

34 * 1 

34*5 

34*9 

35*3 

35*7 

36*0 

36*4 

36 *8 

37*2 

37*6 

38*0 

38*3 

38*8 

39*1 

39*5 

39*9 

40*3 

40*6 

41*1 

41*4 

41 *9 

42*2 

42*6 

42*9 

43*4 

43*7 

44*2 

44*5 

45*0 

45*2 

45*7 

46*0 

46*5 


47 ' 

47' -5 

•8 

•8 

1*6 

1*6 

2*4 

2*4 

3-1 

3*2 

3*9 

4*0 

4*7 

4*8 

5*5 

5*5 

6*3 

6*3 

7*1 

7*1 

7*8 

7*9 

8*6 

8*7 

9*4 

9*5 

10*2 

10*3 

11 *0 

11*1 

11*8 

11*9 

12*5 

12*7 

13-3 

13*6 

14*1 

14*3 

14*9 

15*0 

15*7 

15*8 

16*5 

16*6 

17-2 

17*4 

18*0 

18*2 

18*8 

19*0 

19*6 

19*8 

20*4 

20*6 

21 *2 

21*4 

21 *9 

22*2 

22*7 

23*0 

23*5 

23*8 

24*3 

24*5 

25 * I 

25*3 

25*9 

26*1 

26*6 

26*9 

27*4 

27*7 

28*2 

28*5 

29*0 

29*3 

29*8 

30 * 1 

30*6 

30*9 

31*3 

31*7 

32*1 

32*5 

32*9 

33*3 

33 * 7 

34-0 

34*5 

34*8 

35*3 

35*6 

36*0 

36*4 

36*8 

37*2 

37*6 

38*0 

38*4 

38*8 

39*2 

39*6 

40*0 

40*4 

40*7 

41*2 

41*5 

42*0 

42*3 

42*8 

43*1 

43*5 

43*9 

44*3 

44*7 

45*1 

45*4 

45*9 

46*2 

46*7 

47*0 

47*5 


oo 

48' -5 

•8 

■8 

1*6 

1*6 

2*4 

2*4 

3*2 

3*2 

4*0 

4*0 

4*8 

4*9 

5*6 

5*7 

6*4 

6*5 

7*2 

7*3 

8*0 

8*1 

8*8 

8*9 

9*6 

9*7 

10*4 

10*5 

11*2 

11*3 

12*0 

12*1 

12*8 

12*9 

13*6 

13*7 

14*4 

14-6 

15*2 

15-4 

16*0 

16*2 

16*8 

17*0 

17*6 

17*8 

18*4 

18*6 

19*2 

19*4 

20*0 

20-2 

20*8 

21*0 

21*6 

21*8 

22*4 

22*6 

23*2 

23*4 

24*0 

24*3 

24*8 

25*1 

25*6 

25*9 

26*4 

26-7 

27*2 

27*5 

28*0 

28*3 

28*8 

29*1 

29*6 

29*9 

30*4 

30*7 

31*2 

31*5 

32*0 

32*3 

32*8 

33*1 

33*6 

34*0 

34*4 

34*8 

35*2 

35*6 

36*0 

36*4 

36*8 

37*2 

37*6 

38*0 

38*4 

38*8 

39*2 

39*6 

40*0 

40*4 

40*8 

41*2 

41*6 

42*0 

42*4 

42*8 

43*2 

43-7 

44*0 

41*5 

44*8 

45*3 

45*6 

46*1 

46*4 

46*9 

47*2 

47*7 

48*0 

48*5 


49 ' 

49'*5 

•8 

•8 

1*6 

1*7 

2*5 

2*5 

3*3 

3*3 

4*1 

4*1 

4*9 

5*0 

5*7 

5*8 

6*5 

6*6 

7*4 

7*4 

8*2 

8*3 

9*0 

9*1 

9*8 

9*9 

10*6 

10*7 

11*4 

11*6 

12*3 

12*4 

13*1 

13*2 

13*9 

14*0 

14*7 

14-9 

15*5 

15*7 

16*3 

16*5 

17*2 

17*3 

18*0 

18*2 

18*8 

19*0 

19*6 

19*8 

20*4 

20*6 

21*2 

21*5 

22*1 

22*3 

22*9 

23*1 

23*7 

23*9 

21*5 

24*8 

25*3 

25*6 

26*1 

26-4 

27*0 

27*2 

27*8 

28*1 

28*6 

28*9 

29*4 

29*7 

30*2 

30*5 

31*0 

31-4 

31*9 

32*2 

32*7 

33*0 

33*5 

33*8 

34*3 

34*7 

35*1 

35*5 

35*9 

36*3 

36*8 

37*1 

37*6 

38*0 

38*4 

38*8 

39*2 

39*6 

40*0 

40-4 

40*8 

41-3 

41*7 

42*1 

42*5 

42*9 

43*3 

43*7 

44*1 

44*6 

44*9 

45*4 

45*7 

46*2 

46*6 

47*0 

47*4 

47*9 

48*2 

48*7 

49*0 

49*5 


50 ' 

50' *5 

•8 

*8 

1*7 

1*7 

2*5 

2*5 

3*3 

3*4 

4*2 

4*2 

5*0 

5*1 

5*8 

5*9 

6*7 

6*7 

7*5 

7*6 

8*3 

8*4 

9*2 

9*3 

10*0 

10*1 

10*8 

10*9 

11 *7 

11*8 

12*5 

12*6 

13*3 

13*5 

14*2 

14*3 

15*0 

15*2 

15*8 

16*0 

16*7 

16*8 

17*5 

17*7 

18*3 

18*5 

19*2 

19*4 

20*0 

20*2 

20*8 

21*0 

21*7 

21*9 

22*5 

22*7 

23*3 

23*6 

24*2 

24*4 

25*0 

25*3 

25*8 

26*1 

26*7 

26*9 

27*5 

27*8 

28*3 

28*6 

29*2 

29*5 

30-0 

30-3 

30*8 

31*1 

31*7 

32*0 

32*5 

32*8 

33*3 

33*7 

34*2 

. 34*5 

35*0 

35*4 

35*8 

36*2 

36*7 

37*0 

37*5 

37*9 

38*3 

38*7 

39*2 

39*6 

40*0 

40*4 

40*8 

41*2 

41*7 

42*1 

42*5 

42*9 

43*3 

43*8 

44*2 

44*6 

46*0 

45*5 

45*8 

46*3 

46*7 

47*1 

47*5 

48*0 

48*3 

48*8 

49*2 

49*7 

60*0 

60*5 


51 ' 

51'*5 

*9 

•9 

1 *7 

1*7 

2*6 

2*6 

3*4 

3*4 

4*3 

4*3 

5*1 

5*2 

6*0 

6*0 

6*8 

6*9 

7*7 

7*7 

8*5 

8*6 

9*4 

9*4 

10*2 

10*3 

11*1 

11*2 

11*9 

12*0 

12*8 

12*9 

13*6 

13*7 

14*5 

14*6 

15*3 

15*5 

16*2 

16*3 

17*0 

17*2 

17*9 

18*0 

18-7 

18*9 

19*6 

19*7 

20-4 

20*6 

21*3 

21*6 

22*1 

22*3 

23*0 

23*2 

23*8 

24*0 

24*7 

24*9 

25*5 

25*8 

26*4 

26*6 

27*2 

27*5 

28*1 

28*3 

28*9 

29*2 

29*8 

30*0 

30*6 

30*9 

31*5 

31*8 

32*3 

32*6 

33*2 

33*5 

34*0 

34*3 

34*9 

35*2 

35 ’7 

36*1 

36*6 

36*9 

37*4 

37*8 

38*3 

38*6 

39*1 

39*5 

40*0 

40*3 

40*8 

41*2 

41*7 

42*1 

42*5 

42*9 

43*4 

43*8 

44*2 

44*6 

45*1 

45*5 

45*9 

46*4 

46*8 

47*2 

47*6 

48*1 

48*5 

48*9 

49*3 

49*8 

60*2 

50*6 

51*0 

51*5 


52 ' 

52' *5 

*9 

•9 

1*7 

1*8 

2*6 

2*6 

3*5 

3*5 

4*3 

4*4 

5*2 

5*3 

6*1 

6*1 

6*9 

7*0 

7*8 

7*9 

8*7 

8*8 

9*5 

9*6 

10*4 

10*5 

11*3 

11*4 

12*1 

12*3 

13*0 

13*1 

13*9 

14*0 

14*7 

14*9 

15*6 

16*8 

16*5 

16*6 

17*3 

17*6 

18*2 

18*4 

19*1 

19*3 

19*9 

20*1 

20*8 

21*0 

21*7 

21*9 

22*5 

22*8 

23*4 

23*6 

24*3 

24*5 

25*1 

25*4 

26*0 

26*3 

26*9 

27*1 

27*7 

28*0 

28*6 

28*9 

29*5 

29*8 

30*3 

30*6 

31*2 

31*6 

32*1 

32*4 

32*9 

33*3 

33*8 

34*1 

34*7 

35*0 

35*5 

35*9 

36*4 

36*8 

37*3 

37*6 

38*1 

38*6 

39*0 

39*4 

39*9 

40*3 

40*7 

41*1 

41*6 

42*0 

42*5 

42*9 

43*3 

43*8 

44*2 

44*6 

45*1 

46*5 

45*9 

46*4 

46*8 

47*3 

47*7 

48*1 

48*5 

49*0 

49*4 

49*9 

50*3 

50*8 

51*1 

61*6 

52*0 

62*6 



XXIV 


TABLE III. — continued. 


Dm . 

in 

Altitude . 

Dijfference in Declination . 
















/ 

53 ' 

53'-5 

54 ' 

54-5 

55 ' 

55' -5 

56 ' 

56' *5 

57 ' 

67' -5 

58 ' 

58'-5 

59 ' 

59' -5 

60 ' 

1 

2 

3 

4 

5 

•9 

1*8 

2-7 

3*5 

4*4 

•9 

1*8 

2 - 7 

3 - 6 
4*5 

-9 

1*8 

2 - 7 

3 - 6 

4 - 5 

*9 

1-8 

2 - 7 

3 - 6 

4 - 5 

•9 

1-8 

2-8 

3 - 7 

4 - 6 

•9 

1-9 

2*8 

3-7 

4*6 

•9 

1-9 

2*8 

3*7 

4-7 

•9 

1-9 

2*8 

3-8 

4*7 

-9 

1 - 9 

2 - 8 
3*8 
4-7 

1-0 

1 - 9 

2 - 9 

3 - 8 

4 - 8 

1-0 

1-9 

2*9 

3*9 

4*8 

1-0 

2*0 

2 - 9 

3 - 9 

4 - 9 

1-0 

2-0 

3-0 

3 - 9 

4 - 9 

1*0 

2-0 

3*0 

4 - 0 

5 - 0 

1-0 

2*0 

3*0 

4*0 

5-0 

6 

7 

8 

9 

10 

5-3 
6‘2 
7-1 
8*0 
‘ 8*8 

5*4 

6-2 

7*1 

8*0 

8*9 

5*4 

6*3 

7 - 2 

8 - 1 
9-0 

5 - 5 

6 - 4 

7 - 3 

8 - 2 
9-1 

6-5 

6 - 4 

7 - 3 

8 - 3 

9 - 2 

6-6 

6 - 5 

7 - 4 

8 - 3 

9 - 3 

5-6 

6*5 

7*5 

8 - 4 

9 - 3 

6-7 

6*6 

7*5 

8 - 5 

9 - 4 

5 - 7 

6 - 6 

7 - 6 

8 - 5 

9 - 6 

5*8 

6 - 7 

7 - 7 
8*6 
9-6 

6-8 

6-8 

7-7 

8*7 

9-7 

5*9 

6*8 

7 - 8 

8 - 8 
9-8 

5 - 9 

6 - 9 

7 - 9 

8 - 9 

9 - 8 

6-0 

6*9 

7 - 9 

8 - 9 
9*9 

6*0 

7-0 

8*0 

9-0 

10-0 

11 

12 

13 

14 

15 

9*7 

10-6 

11-5 

12*4 

13-3 

9-8 

10*7 

11*6 

12*5 

13*4 

9-9 

10-8 

11 - 7 

12 - 6 
13-5 

10*0 

10 - 9 

11 - 8 
12*7 
13-6 

10*1 

11*0 

11 - 9 

12 - 8 
13-8 

10-2 

11-1 

12-0 

13-0 

13-9 

10 - 3 

11 - 2 
12-1 
13-1 
14*0 

10 - 4 

11 - 3 

12 - 2 
13-2 
14*1 

10-4 

11*4 

12 - 3 

13 - 3 

14 - 2 

10 - 5 

11 - 5 

12 - 5 
13*4 
14-4 

10-6 

11*6 

12-6 

13 - 5 

14 - 5 

10-7 

11*7 

12-7 

13*7 

14-6 

10-8 

11-8 

12-8 

13 - 8 

14 - 8 

10-9 

11*9 

12*9 

13-9 

14*9 

11*0 

12-0 

13 - 0 

14 - 0 

15 - 0 

16 

17 

18 

19 

20 

14 - 1 

15 - 0 

15 - 9 

16 - 8 
17*7 

14-3 

15*2 

16*1 

16*9 

17-8 

14 - 4 

15 - 3 

16 - 2 

17 - 1 

18 - 0 

14 - 5 

15 - 4 

16 - 4 
17*3 
18*2 

14 - 7 

15 - 6 
16*5 

17 - 4 

18 - 3 

14*8 

15-7 

16*7 

17-6 

18*6 

14 - 9 

15 - 9 

16 - 8 

17 - 7 

18 - 7 

15-1 

16*0 

17-0 

17*9 

18*8 

15 - 2 

16 - 1 
17-1 
18*0 
19*0 

15 - 3 

16 - 3 

17 - 3 
18*2 
19*2 

15*5 

16*4 

17*4 

18-4 

19*3 

15 - 6 

16 - 6 
17*6 

18 - 5 

19 - 5 

15 - 7 

16 - 7 

17 - 7 

18 - 7 

19 - 7 

15*9 

16 - 9 

17 - 9 

18 - 8 
19*8 

16-0 

17*0 

• 18-0 

19*0 

20-0 

21 

22 

23 

24 

26 

18-6 

19 - 4 

20 - 3 

21 - 2 
22-1 

18-7 

19*6 

20*5 

21*4 

22*3 

18*9 

19-8 

20*7 

21-6 

22*5 

19*1 

20-0 

20*9 

21*8 

22*7 

19 - 3 

20 - 2 
21-1 
22-0 
22-9 

19*4 

20*4 

21 - 3 

22 - 2 
23-1 

19 - 6 

20 - 5 
21*5 
22-4 
23*3 

19-8 

20*7 

21*7 

22-6 

23*5 

19*9 

20*9 

21*8 

22*8 

23*7 

20*1 

21*1 

22*0 

23*0 

24*0 

20 - 3 

21 - 3 

22 - 2 
23-2 
24*2 

20*5 

21 - 5 

22 - 4 
23*4 
24*4 

20 - 7 

21 - 6 
22-6 

23 - 6 

24 - 6 

20*8 

21*8 

22-8 

23*8 

24*8 

21*0 ; 
22*0 
23-0 . 
24*0 ; 
25*0 ! 

26 

27 

28 

29 

30 

23*0 

23*9 

24*7 

25*6 

26-5 

23*2 

24*1 

25*0 

25*9 

25*8 

23*4 

24*3 

25*2 

26*1 

27*0 

23*6 

24 - 5 

25 - 4 

26 - 3 

27 - 3 

23*8 

24*8 

25 - 7 

26 - 6 
27-5 

24*1 

25 - 0 
25*9 

26 - 8 
27*8 

24*3 

25*2 

26*1 

27-1 

28*0 

24 - 5 

25 - 4 

26 - 4 
27*3 
28-3 

24*7 

25 - 6 

26 - 6 

27 - 5 

28 - 5 

24*9 

25*9 

26-8 

27-8 

28*8 

25-1 

26*1 

27*1 

28-0 

29*0 

25*4 

26 - 3 

27 - 3 

28 - 3 
29*3 

25 - 6 

26 - 6 

27 - 5 

28 - 5 

29 - 5 

25-8 

26*8 

27 - 8 

28 - 8 
29*8 

26*0 , 
27*0 ' 
28*0 
29-0 i 
30*0 . 

31 

32 

33 

34 

35 

27*4 

28*3 

29 - 2 

30 - 0 
30*9 

27*6 

28*5 

29*4 

30*3 

31-2 

27*9 

28*8 

29-7 

30*6 

31*5 

28-2 

29 - 1 

30 - 0 
30-9 
31*8 

28 - 4 

29 - 3 

30 - 3 

31 - 2 
32*1 

28*7 

29-6 

30*5 

31*5 

32*4 

28*9 

29 - 9 

30 - 8 
31*7 
32-7 

29 - 2 

30 - 1 
31*1 
32*0 
33-0 

29*4 

30*4 

31 - 3 

32 - 3 

33 - 2 

29-7 

30*7 

31-6 

32*6 

33-5 

30 - 0 
30*9 

31 - 9 

32 - 9 
33*8 

30-2 

31*2 

32 - 2 

33 - 2 

34 - 1 

30 - 5 

31 - 5 

32 - 5 
33*4 
34*4 

30*7 

31*7 

32-7 

33*7 

34*7 

31*0 
32*0 ' 
33*0 
34*0 ; 
35*0 

36 

37 

38 

39 

40 

31*8 

32*7 

33 - 6 

34 - 5 

35 - 3 

32 - 1 

33 - 0 
33*9 

34 - 8 

35 - 7 

32*4 

33*3 

34-2 

35*1 

36*0 

32 - 7 

33 - 6 

34 - 5 

35 - 4 

36 - 3 

33-0 

33-9 

34*8 

35-8 

36*7 

33*3 

34 - 2 

35 - 2 

36 - 1 

37 - 0 

33 - 6 

34 - 5 

35 - 6 

36 - 4 

37 - 3 

33 - 9 

34 - 8 

35 - 8 

36 - 7 

37 - 7 

34 - 2 

35 - 1 

36 - 1 
37*0 
38-0 

34-5 

35*5 

36 - 4 

37 - 4 

38 - 3 

34*8 

35 - 8 

36 - 7 

37 - 7 

38 - 7 

35*1 

36 - 1 

37 - 1 
38*0 
39*0 

35 - 4 

36 - 4 

37 - 4 
38*4 
39-3 

35 - 7 

36 - 7 
37*7 
38*7 
39-7 

36*0 

37 - 0 

38 - 0 ' 
39*0 
40-0 i 

41 

42 

43 

44 

45 

36*2 

37*1 

38*0 

38*9 

39-8 

36*6 

37*5 

38*3 

39*2 

40-1 

36 - 9 

37 - 8 

38 - 7 

39 - 6 
40*5 

37*2 

38 - 2 

39 - 1 
40*0 

40 - 9 

37 - 6 

38 - 5 

39 - 4 

40 - 3 

41 - 3 

37-9 

38*9 

39*8 

40 - 7 

41 - 6 

38-3 

39*2 

40 - 1 

41 - 1 

42 - 0 

38 - 6 

39 - 6 

40 - 5 

41 - 4 

42 - 4 

38 - 9 

39 - 9 

40 - 8 

41 - 8 
. 42-7 

39 - 3 

40 - 3 

41 - 2 

42 - 2 
43*1 

39 - 6 

40 - 6 

41 - 6 

42 - 5 

43 - 5 

40 - 0 

41 - 0 

41 - 9 

42 - 9 
43*9 

40*3 

11-3 

42 - 3 

43 - 3 
44*3 

40*7 

41 - 7 

42 - 6 

43 - 6 

44 - 6 

41*0 * 
42-0 i 
43*0 
44-0 ’ 
45*0 : 

46 

47 

48 

49 

60 

40 - 6 

41 - 5 
42*4 

43 - 3 

44 - 2 

41-0 

41*9 

42*8 

43 - 7 

44 - 6 

41 - 4 

42 - 3 

43 - 2 

44 - 1 

45 - 0 

41 - 8 

42 - 7 

43 - 6 

44 - 5 

45 - 4 

42 - 2 

43 - 1 

44 - 0 
44-9 
45*8 

42 - 6 

43 - 5 

44 - 4 

45 - 3 

46 - 3 

42 - 9 

43 - 9 

44 - 8 

45 - 7 

46 - 7 

43 - 3 

44 - 3 

45 - 2 

46 - 1 

47 - 1 

43-7 

44*6 

45 - 6 

46 - 5 
47*5 

44-1 

45*0 

46 - 0 

47 - 0 
47-9 

44 - 5 

45 - 4 
46*4 

47 - 4 

48 - 3 

44*9 

45 - 8 

46 - 8 

47 - 8 
48*8 

45 - 2 

46 - 2 
47*2 
48*2 
49-2 

45 - 6 

46 - 6 

47 - 6 

48 - 6 
49*6 

46*0 i 

47 - 0 

48 - 0 i 
49*0 
50-0 

51 

52 

53 

54 

55 

45*1 

45*9 

46 - 8 

47 - 7 
48*6 

45 - 5 

46 - 4 

47 - 3 

48 - 2 

49 - 0 

45 - 9 

46 - 8 

47 - 7 

48 - 6 
49*5 

46-3 

47*2 

48 - 1 

49 - 1 

50 - 0 

46 - 8 

47 - 7 
48*6 
49*5 
50*4 

47-2 

48*1 

49 - 0 

50 - 0 
50*9 

47 - 6 

48 - 5 

49 - 5 

50 - 4 

51 - 3 

48 - 0 

49 - 0 
49*9 

50 - 9 
51*8 

48-4 

49*4 

60-3 

61*3 

52-2 

48*9 

49*8 

50-8 

51*8 

52-7 

49 - 3 

50 - 3 

51 - 2 

52 - 2 

53 - 2 

49*7 

50 - 7 

51 - 7 

52 - 7 

53 - 6 

■ 50-2 

51 - 1 

52 - 1 
531 
54-1 

50 - 6 

51 - 6 

52 - 6 

53 - 6 

54 - 5 

51 - 0 

52 - 0 

53 - 0 

54 - 0 

55 - 0 ; 

56 

67 

58 

59 

60 

49*5 

50-4 

51*2 

52*1 

53-0 

49-9 

60*8 

51 - 7 

52 - 6 

53 - 5 

50 - 4 

51 - 3 

52 - 2 
53*1 
54-0 

50 - 9 

51 - 8 

52 - 7 

53 - 6 

54 - 5 

51 - 3 

52 - 3 
53*2 
54-1 
55*0 

51 - 8 

52 - 7 

53 - 7 

54 - 6 

55 - 5 

52 - 3 

53 - 2 

54 - 1 

55 - 1 
56*0 

52*7 

53*7 

54-6 

55*6 

66*5 

63-2 

54 - 1 

55 - 1 

56 - 0 

57 - 0 

53 - 7 

54 - 6 

55 - 6 

56 - 5 
57*5 

54 - 1 

55 - 1 
56*1 

57 - 0 

58 - 0 

51-6 

55 - 6 

56 - 6 

57 - 5 

58 - 5 

55 - 1 

56 - 1 

57 - 0 

58 - 0 
69-0 

55 - 5 

56 - 5 

57 - 5 
58*5 
59*5 

56 - 0 

57 - 0 

58 - 0 , 
59*0 
60-0 
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TABLE IV. 


Proportional logarithms. (Log. 60 — log. of number.) 





'•0 

'T 

'•2 

'•3 

'•4 

'•5 

'•6 

'•7 

'•8 

’■9 

/ 



• 0 ‘ 

■ 4 » 

• 8 ‘ 

r -2 

1-6 

2*0 

2-4 

2*-8 

3-2 

3-6 

0 

0 

0 


2*778 

2*477 

2*301 

2*176 

2-079 

2-000 

1*933 

1-875 

1-824 

1 

0 

4 

1*778 

1*737 

1*699 

1-664 

1*632 

1*602 

1 • 574 

1-548 

1-523 

1-499 

2 

0 

8 

1*477 

1-456 

1*436 

1*417 

1*398 

1-380 

1-363 

1*347 

1-331 

1-316 

3 

0 

12 

1*301 

1-287 

1*273 

1*260 

1*247 

1-234 

1*222 

1-210 

1-198 

1-187 

4 

0 

16 

1*176 

1*165 

1*155 

1*145 

1*135 

1-125 

1-115 

1*106 

1-097 

1-088 

5 

0 

20 

1*079 

1-071 

1*062 

1-054 

1*046 

1-038 

1-030 

1-022 

1-015 

.1*007 

6 

0 

24 

1*000 

•993 

•986 

•979 

•972 

•965 

•959 

•952 

•946 

•939 

7 

0 

28 

■933 

•927 

•921 

•915 

*909 

•903 

•897 

•892 

-886 

•881 

8 

0 

32 

•875 

•870 

•86.4 

•859 

*854 

•849 

•844 

•839 

•834 

•829 

9 

0 

36 

*824 

•819 

*814 

•810 

•805 

•801 

• 796 

•791 

•787 

•783 

10 

0 

40 

•778 

•774 

•770 

*765 

•761 

•757 

*753 

•749 

•745 

•741 

11 

0 

44 

•737 

•733 

•729 

•725 

*721 

•718 

•714 

•710 

•706 

•703 

12 

0 

48 

•699 

•695 

•692 

•688 

•685 

•681 

•678 

•674 

•671 

•668 

13 

0 

52 

*664 

•661 

•658 

•654 

*651 

•648 

•645 

•642 

•638 

•635 

14 

0 

56 

•632 

•629 

•626 

•623 

•620 

•617 

•614 

•611 

•608 

•605 

15 

1 

0 

•602 

■599 

•596 

•694 

•591 

•588 

•585 

•582 

•580 

•577 

16 

1 

4 

•574 

•571 

•569 

*566 

•563 

•661 

•558 ' 

•656 

•553 

•550 

17 

1 

8 

•648 

•645 

•543 

•540 

•538 

•535 

• 533 

•530 

•528 

•525 

18 

1 

12 

•523 

•521 

•518 

•516 

*513 

•511 

•509 

•606 

•504 

•502 

19 

1 

16 

•499 

•497 

•495 

•493 

•490 

•488 

•486 

•484 

•482 

•479 

20 

1 

20 

*477 

■475 

*473 

•471 

•469 

•466 

•464 

•462 

-460 

•458 

21 

1 

24 

•456 

•454 

*452 

•450 

•448 

•446 

•444 

•442 

•440 

•438 

22 

1 

28 

•436 

•434 

*432 

•430 

•428 

•426 

•424 

•422 

•420 

•418 

23 

1 

32 

*417 

•415 

•413 

•411 

•409 

•407 

• *405 

•404 

•402 

•400 

24 

1 

36 

•398 

•396 

*394 

•393 

•391 

•389 

•387 

•386, 

•384 

•382 

25 

1 

40 

*380 

•379 

*377 

•375 

•373 

•372 

•370 

•368 

•367 

•365 

26 

1 

44 

*363 

•362 

*360 

•368 

•357 

•355 

•353 

•352 

•350 

•348 

27 

1 

48 

*347 

•345 

•344 

*342 

•340 

•339 

• 337 

•336 

•334 

•333 

28 

1 

52 

*331 

•330 

•328 

*326 

•325 

•323 

•322 

•320 

•319 

•317 

29 

1 

56 

•316 

•314 

•313 

•311 

•310 

•308 

• 307 

•305 

•304 

•303 

30 

2 

0 

*301 

•300 

•298 

•297 

•295 

•294 

•293 

•291 

•290 

•288 

31 

2 

4 

•287 

•285 

*284 

*283 

•281 

•280 

•279 

•277 

•276 

•274 

32 

2 

8 

•273 

•272 

*270 

*269 

•268 

•266 

•265 

•264 

*262 

•261 

33 

2 

12 

*260 

•258 

*257 

*256 

*254 

•253 

•252 

•251 

•249 

•248 

34 

2 

16 

*247 

•245 

*244 

*243 

•242 

•240 

•239 

•238 

•237 

•235 

35 

2 

20 

•234 

•233 

•232 

•230 

•229 

•228 

•227 

■226 

•224 

*223 

36 

2 

24 

•222 

•221 

•220 

•218 

*217 

•216 

•215 

•214 

•212 

•211 

37 

2 

28 

•210 

•209 

•208 

•207 

•205 

•204 

•203 

•202 

•201 

•200 

38 

2 

32 

•198 

•197 

*196 

•195 

•194 

•193 

•192 

•191 

•189 

*188 

39 

2 

36 

•187 

•186 

*185 

•184 

•183 

•182 

•181 

•179 

•178 

•177 

40 

2 

40 

•176 

•175 

*174 

•173 

•172 

•171 

•170 

•169 

•168 

-167 

41 

2 

44 

•165 

•164 

•163 

•162 

•161 

•160 

•159 

•158 

•157 

•156 

42 

2 

48 

*155 

•154 

*153 

■152 

•151 

•1.50 

*149 

•148 

*147 

■146 

43 

2 

52 

*145 

•144 

•143 

•142 

•141 

•140 

■139 

•138 

•137 

■136 

44 

2 

56 

*135 

•134 

■133 

•132 

•131 

•130 

•129 

•128 

•127 

•126 

45 

3 

0 

•125 

•124 

*123 

•122 

•121 

•120 

•119 

•118 

•117 

*116 

46 

3 

4 

*115 

•115 

*114 

•113 

•112 

•111 

■110 

•109 

•108 

•107 

47 

3 

8 

■106 

•105 

*104 

•103 

•102 

■102 

•101 

• 100 

■099 

•098 

48 

3 

12 

•097 

•096 

•095 

•091 

•093 

•093 

• 092 

•091 

•090 

•089 

49 

3 

16 

*088 

•087 

•086 

•085 

•085 

•084 

•083 

•082 

■081 

•080 

50 

3 

20 

•079 

■078 

•078 

•077 

*076 

•075 

•074 

•073 

•072 

•072 

51 

3 

24 

•071 

•070 

■069 

*068 

•067 

•066 

*066 

•065 

•064 

•063 

52 

3 

28 

•062 

•061 

•061 

•060 

•059 

•058 

■067 

•056 

•056 

•055 

53 

3 

32 

•054 

•053 

•052 

•052 

•051 

*050 

•049 

•048 

•047 

•047 

54 

3 

36 

•046 

*045 

•044 

•043 

•043 

•01-2 

•041 

•040 

•039 

•039 

55 

3 

40 

•038 

•037 

•036 

•036 

•035 

•034 

•033 

•032 

•032 

•031 

56 

3 

44 

•030 

•029 

•020 

•028 

•027 

•026 

•025 

•025 

•024 

•023 

57 

3 

48 

•022 

*022 

•021 

•020 

•019 

•019 

•018 

•017 

•016 

■016 

58 

3 

52 

•015 

•014 

•013 

•013 

•012 

•Oil 

•010 

■010 

•009 

•008 

59 

60 

3 

56 

•007 

■007 

•006 

•005 

•004 

•004 

•003 

•002 

•002 

•001 


Example . — If the altitude is 51° 8' ‘2 wheu the declination is 2°, and 61° 67' *5 when the declination is 3°, what is it 
when the declination is 2° 21' • 3 ? 

51° 67' -6 
51° 8' *2 

Difference 49' *3 prop. log. * 085 

21'* 3 prop.log, *450 

- *535 =* 17' *5 


Sum 

^‘’herefore rAnnirr»d nltitndp is 51° 8' *9 i 17' *5 nr fil° OK' *7 
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TABLE V. 

Table of CoMMOivr Logarithms. 
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TABLE V. — continued. 


Table of Common Logarithms — continued. 


601 

•77S9 

661 

•8202 

721 

•8570 

781 

•8927 

841 

•9248 

901 

•9547 

961 

•9827 

1021 -0090 

1081 -0338 

1141 

•05731 

602 

•7796 

662 

•8209 

722 

■ 8585 

782 

•8932 

842 

•9253 

902 

•9552 

962 -9832 

1022 -0095 

1082 -0342 

1142 •0577 

603 

•7803 

663 

•8215 

723 

•8591 

783 

•8938 

843 

•9258 

903 

-9557 

963 

•9830 

1023 -0099 

1083 •034(5 

1143 -onao 

604 

•7810 

664 

*8222 

724 

•8597 

784 

•8043 

844 

•9263 

904 

-9562 

961 

•9841 

1024 *0103 

1084 -0350 

1144 -0584 

605 

•7818 

665 

•8228 

725 

•8603 

785 

•8949 

845 

*9269 

905 

*9566 

965 

•9845 

1025 *0107 

1085 -0354 

1146 -0588 

606 

•7825 

666 

•8235 

726 

•8600 

786 

•8954 

846 

•9274 

906 

-9571 

960 -9850 

1026 *0111 

1086 -0358 

1146 -0592 

607 

•7832 

667 

•8241 

727 

•8615 

787 

•8960 

847 

•9279 

907 

•9576 

967 -9854 

1027 -0116 

1087 •0362 

1147 •0596 

608 

•7830 

668 

•8248 

728 

•8621 

788 

•8905 

848 

•9284 

908 

•9581 

968 

■9859 

1028 -0120 

1088 •03(5(5 

1148 

•05991 

609 

•7846 

660 

•8254 

720 

•8627 

789 

•8971 

849 

•9289 

909 

•9586 

969 

■98()3 

1029 *0124 

1089 •0370 

1149 -OGOH 

610 

•7853 

670 

■8261 

730 

•8683 

700 

•8976 

850 

•9294 

910 

•9590 

970 *9868 

1030 *0128 

1090 *0374 

1160 -0607 

611 

•7860 

671 

•826)7 

731 

•8039 

791 

•8982 

851 

•9299 

Oil 

•9595 

971 

•9872 

1031 -0133 

1091 *0378 

1151 

•OOllI 

612 

■7868 

672 

•8274 

732 

•8645 

702 

■8987 

852 

•9304 

912 

•9600 

972 

•9877 

1032 -0137 

1092 *0382 

1152 -OOIS 

618 

•7875 

673 

•8280 

733 

* 8651 

703 

•8993 

853 

•9309 

913 

•9605 

973 

•9881 

1033 *0141 

1093 • 038(5 

1153 -Of. IS 

614 

•7882 

674 

•8287 

734 

•8657 

704 

•8998 

854 

•9315 

914 

•9609 

974 

•9880 

1034 *0145 

1094 '0390 

1154 •0(522 

615 

■7880 

675 

•8293 

735 

* 8663 

795 

•9004 

855 

•9320 

915 

•9014 

, 975 -9890 

1035 -0149 

1095 *0394 

1156 -0626 

616 

•7806 

676 

•8290 

736 

•8660 

706 

•9009 

856 

•9325 

916 

•9619 

970 

•9894 

1036 *0154 

1000 -0308 

1150 -0630 

617 

•7003 

677 

•8306 

737 

•8675 

707 

•9015 

857 

•9330 

917 

•9624 

977 -9899 

1037 -0158 

1097 *0102 

1157 -0(533 

618 

•7010 

678 

•8312 

738 

•8681 

708 

•9020 

858 

•9335 

918 

•9628 

978 

•9908 

1038 •01(52 

1098 -OIOO 

1158 -OliS? 

619 

•7017 

670 

•8310 

730 

•8686 

799 

•9025 

859 

■9340 

919 

•9633 

979 

•9908 

1039 •01()() 

1099 *0410 

U59 •0(541 

620 

■7924 

680 

•8325 

740 

•8692 

800 

•9031 

860 

•9345 

920 

•9638 

980 -9912 

1040 -ono 

1100 -O-IM 

1160 -0645 

621 

•7031 

681 

•8331 

741 

•8698 

801 

•9036 

861 

•9350 

921 

•9643 

981 

•9917 

1041 *0175 

1101 -0418 

1101 

•oodsl 

622 

•7038 

682 

•8338 

742 

•8704 

802 

•9042 

862 

•9355 

922 

•9647 

982 

•9921 

1042 *0179 

1102 •()422 

1162 ■0662 

628 

•7045 

688 

•8344 

743 

•8710 

803 

•9047 

863 

•9360 

923 

•9652 

983 

•9920 

1043 ■0183 

1103 •042(5 

11(53 •0056 

624 

•7052 

684 

•8351 

744 

•8716 

804 

•9053 

864 

•9365 

924 

•9657 

984 *9930 

1044 *0187 

11()4 -Ol-iiO 

11(54 -OdOO 

625 

•7059 

685 

•8357 

745 

•8722 

805 

•9058 

865 

•9370 

925 

•9061 

985 

•9934 

10-15 -0191 

1105 •0434 

1105 -0668 

626 

•7066 

686 

•8363 

746 

•8727 

806 

•9063 

866 

•9375 

926 

•9666 

980 

•9939 

1046 -0195 

nOf) -0438 

1166 -0667 

627 

•7073 

687 

•8370 

747 

•8733 

807 

•9069 

867 

•9380 

927 

•9671 

987 

•9943 

1047 *0199 

1107 -OlH 

1167 -0671 

628 

•7080 

688 

•8376 

748 

• 8730 

808 

•9074 

868 

•9385 

928 

*9075 

988 -9948 

1048 •0204 

1108 •0445 

1168 -0674 

629 

*7087 

6)80 

•8382 

740 

• 8745 

809 

•9079 

869 

•9390 

929 

•9080 

989 

•9')52 

1049 •0208 

1109 *0449 

1169 -0678 

630 

•7003 

600 

•8388 

750 

• 8751 

810 

•9085 

870 

•9395 

930 

•9085 

990 

•9950 

1050 *0212 

1110 -0453 

1170 -0682 

631 

•8000 

601 

•8305 

751 

• 8756 

811 

•9090 

871 

•9100 

931 

•9089 

991 

•9961 

1051 -0216 

1111 -0457 

1171 

•06861 

632 

•8007 

602 

•8401 

752 

• 8762 

812 

•9096 

872 

•9405 

932 

•9094 

992 *9965 

1052 *0220 

1112 -OK)! 

1172 •(m89l 

638 

•8014 

6)03 

•8407 

753 

• 8768 

813 

•9101 

873 

•9410 

933 

•9099 

993 -9969 

1053 -0224 

1113 -(Hor) 

1173 

•0()93| 

634 

•8021 

604 

•8414 

754 

•8774 

814 

•9106 

874 

•9415 

934 

•9703 

991 

•9974 

1054 “0228 

1114 ■04(59 

1174 ‘Om 

635 

•8028 

605 

•8420 

755 

•8770 

815 

•9112 

875 

•9420 

935 

•9708 

995 

•9978 

1055 -0233 

1115 -0473 

1175 -0700 

636 

•8035 

606 

•8426 

756 

•8785 

816 

•9117 

876 

•9425 

936 

•9713 

996 -9983 

1056 *0237 

1116 -0477 

1176 -0704 

637 

-8041 

6)07 

•8482 

757 

•8791 

817 

■9122 

877 

•9430 

937 

•9717 

997 -9987 

1057 *0241 

1117 •0481 

1177 •0708 

638 

•8048 

6)08 

•8480 

758 

•8797 

818 

•9128 

878 

•9435 

938 

■9722 

998 

•9991 

1058 •0245 

1118 •0484 

1178 -0711 

639 

•8055 

600 

•8445 

750 

•8802 

810 

•9133 

879 

•9140 

939 

•9727 

999 

•9996 

1059 *0249 

1119 •0488 

1179 -0715 

640 

■8062 

700 

•8451 

760 

•8808 

820 

•9138 

880 

•9445 

940 

•9731 

1000 

•0000 

1000 -0253 

1120 *0492 

1180 -0719 

641 

•8060 

701 

•8457 

761 

•8814 

821 

•9143 

881 

•0450 

941 

•9730 

1001 

•0004 

tool -0257 

1121 •0496 

1181 

•O 722 I 

642 

•8075 

702 

•8463 

762 

• 8820 

822 

•9149 

882 

•9455 

942 

•9741 

1002 

•0009 

10(52 •02(51 

M22 -0500 

1182 '0726 

648 

•8082 

703 

•8470 

763 

•8825 

823 

•9154 

883 

*94(>0 

943 

*9745 

1003 

■0013 

10(53 •0205 

1123 -onoi 

1183 ■0730 

644 

•8080 

704 

•847() 

76)4 

•8831 

824 

•9159 

884 

•9465 

944- 

•9750 

1001 

‘0017 

10(54 -02(59 

1124 *0508 

1184 '0734 

645 

•8006 

705 

•8482 

765 

•8837 

825 

•9165 

886 

•9469 

945 

•9754 

1005 *0022 

1005 *0273 

1125 *0512 

1185 *0737 

646 

•8102 

706 

•8488 

766 

•8842 

826 

•9170 

886 

•9474 

946 

•9759 

1000 

•0026 

1006 *0278 

1126 *0515 

1186 -0741 

647 

•8100 

707 

•8494 

767 

•8848 

827 

•9175 

887 

•9479 

947 

•9764 

1007 -0030 

1()(57 -0282 

1127 ■0519 

1187 •0745 

648 

•8116 

708 

•8500 

768 

• 8854 

828 

•9180 

888 

•9484 

948 

•9768 

1008 

■0035 

10(58 ■028(5 

1128 -0523 

1188 *0748 

649 

•8122 

700 

■8506 

769 

•8850 

820 

•9186 

889 

•9489 

949 

•9773 

1009 

•0039 

10(59 •0290 

1129 •0527 

1189 

•07521 

650 

-8129 

710 

•8513 

770 

■8865 

830 

•9191 

890 

•9494 

960 

•9777 

1010 *0043 

1070 -0294 

1130 -0531 

1190 •07651 

651 

•8136 

711 

•8510 

771 

• 8871 

831 

*9196 

801 

•9490 

951 

•9782 

lOll 

■0048 

1071 -0298 

1131 -0535 

1191 

•07591 

652 

•8142 

712 

•8525 

772 

•8876 

832 

•9201 

892 

■9504 

952 

•9786 

1012 -0052 

1072 •0302 

1132 -0538 

1192 •07(531 

658 

•8140 

713 

•8581 

773 

•8882 

833 

•9206 

893 

*9509 

953 

•9791 

1013 -OOoO 

1073 •()3()(> 

1133 •0542 

1193 ■0706| 

654 

•8156 

714 

•8587 

774 

•8887 

834 

•9212 

894 

•9513 

954 

•9795 

1014 -OOOO 

1074 •0310 

1131: -or) 16 

1194 

•07701 

655 

■8162 

715 

•8543 

775 

•8893 

835 

•9217 

895 

■9518 

955 

•9800 

1015 -0065 

1075 *0314 

1135 *0550 

1195 -0774 

656 

•8160 

716 

•8540 

776 

•8899 

836 

•9222 

806 

•9523 

956 

•9805 

1016 *0009 

1076 -0318 

1136 *0551 

1196 *0777 

657 

•8176 

717 

•8555 

777 

• 8004 

837 

•9227 

897 

*9528 

957 

•9809 

1017 

•0073 

1077 *0322 

1137 -onnH 

1197 *0781 

658 

•8182 

718 

•8561 

778 

•8010 

838 

•9232 

898 

•9533 

958 

•9814 

1018 -0077 

1078 •032(5 

1138 -onoi 

1198 ■0785 

659 

•8189 , 

710 

•8567 

779 

•8015 

839 

•9238 

899 

•9538 

959 

*9818 

1019 

•0082 

1079 •0330 

1139 •0565 

1199 

•0788 

660 

•819.5 

720 

•8573 

780 

■8021 

840 

•9243 

900 

•9542 

960 

•9823 

1020 *0086 

1080 •0334 

1140 *0569 

1200 0792j 
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L Sine Azimuth = L Secant Latitude 
— log. 120 + log. Diff. Alt. in 8™. 

TABLE VI.A. 








TABLE VLb. 


1 L Secant Lat, 





-lo 

g. 120. 


L Sine Azimutli. 




Azimuth 

h Sine. 

Azimuth. 

LSine. 

■ — ' 


• 

— 





0° 

7*9208 

0° 30' 

7*9408 

40° 30' 

9-8125 


7*9209 

1° 30' 

8*4179 

41° 30' 

9-8213 

2° 

7*9211 

2° 30' 

8-6397 

42° 30' 

9-8297 

3° 

7*9214 

3° 30' 

8*7857 

43° 30' 

9*8378 

4° 

7*9219 

4° 30' 

8-8946 

44° 30' 

9-8457 

5° 

7*9225 

6° 30' 

8-9816 

45° 30' 

9*8532 

6° 

7*9232 

6° 30' 

9-0539 

46° 30' 

9-8606 

7° 

7*9241 

7° 30' 

9*1157 

47° 30' 

9-8676 

8° 

7*9251 

8° 30' 

9*1697 

48° 30' 

9-8746 

9° 

7-9262 

9° 30' 

9*2176 

49° 30' 

9-8810 

10° 

7*9275 

10° 30' 

9*2606 

50° 30' 

9-8874 

11° 

7*9289 

11° 30' 

9*2997 

51° 30' 

9-8935 

12° 

7*9304 

12° 30' 

9*3353 

52° 30' 

9*8995 

13° 

7*9321 

13° 30' 

9*3682 

53° 30' 

9*9052 

14° 

7*9339 

14° 30' 

9-3986 

54° 30' 

9*9107 

15° 

7*9359 

15° 30' 

9*4269 

55° 30' 

9*9160 

16° 

7*9380 

16° 30' 

9*4533 

56° 30' 

9-9211 

17° 

7*9402 

17° 30' 

9*4781 

57° 30' 

9*9260 

M 

CO 

o 

7*9426 

18° 30' 

9-5015 

58° 30' 

9*9308 

19° 

7*9451 

19° 30' 

9-6235 

59° 30' 

9*9353 

20° 

7*9478 

20° 30' 

9*5443 

60° 30' 

9*9397 

21° 

7*9507 

21° 30' 

9*5641 

61° 30' 

9*9439 

22° 

7-9537 

22° 30' 

9*5828 

62° 30' 

9*9479 

23° 

7*9568 

23° 30' 

9-6007 

63° 30' 

9*9518 

24° 

7*9601 

24° 30' 

9*6177 

64° 30' 

9*9555 

25° ■ 

7*9635 

25° 30' 

9*6340 

65° 30' 

9*9590 

26° 

7*9672 

26° 30' 

9*6495 

66° 30' 

9*9624 . 

27° 

7*9709 

27° 30' 

9*6644 

67° 30' 

9*9656 

28° 

7*9749 

28° 30' 

9*6787 

68° 30' 

9*9687 

29° 

7*9790 

29° 30' 

9*6923 

69° 30' 

9*9716 

30° 

7*9833 

30° 30' 

9*7055 

70° 30' 

9*9743 



31° 30' 

9*7181 

71° 30' 

9*9770 



32° 30' 

9*7302 

72° 30' 

9*9794 



33° 30' 

9*7419 

73° 30' 

9*9817 



34° 30' 

9*7531 

74° 30' 

9*9839 



35° 30' 

9*7640 

75° 30' 

9*9859 



36° 30' 

9*7744 

76° 30' 

9*9878 



37° 30' 

9*7844 

77° 30' 

9*9896 



38° 30' 

9*7942 

78° 30' 

9*9912 



39° 30' 

9*8035 

79° 30' 

.9*9927 
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TABLE VII. 

DifE. Alts, for adjacent degrees 
of Latitude = 120 cos. Azimuth. 

Difference 

of 

Altitudes. 

Azimuth. 

Difference 

of 

Altitudes. 

Azimuth. 



— 





118-4 

118-0 

9° 30' 

10° 30' 

76*3 

50° 30' 

117*6 

11° 30' 

74*7 

51° 30' 

117*2 

12° 30' 

73*1 

52° 30' 

116*7 

13° 30' 

71*4 

53° 30' 

116*2 

14° 30' 

69*7 

54° 30' 

115*6 

15° 30' 

68*0 

5.5° 30' 

115*1 

16° 30' 

66*2 

56° 30' 

114*4 

17° 30' 

64*5 

57° 30' 

113*8 

18° 30' 

62*7 

58° 30' , 

113*1 

19° 30' 

60*9 

59° 30' 

112*4 

20° 30' 

59*1 

eo° 30' 

111*7 

21° 30' 

57*3 

61° 30' 

110*9 

22° 30' 

55*4 

62° 30' 

110*0 

23° 30' 

53*5 

6,3° 30' 

109*2 

24° 30' 

51*7 

64° 30' 

108*3 

25° 30' 

49*8 

65° 30' 

107-4 

26° 30' 

47-8 

66° 30' 

106*4 

27° 30' 

45-9 

67° 30' 

105*5 

28° 30' 

44*0 

68° 30' 

104*4 

29° 30' 

42*0 

69° 30' 

103*4 

30° 30' 

40-1 

70° 30' 

102*3 

31° 30' 

38-1 

71° 30' 

101-2 

32° 30' 

36*1 

72° 30' 

100*1 

33° 30' 

34*1 

73° 30' 

98*9 

34° 30' 

32*1 

74° 30' 

97*7 

35° 30' 

30*0 

75° 30' 

96*5 

36° 30' 

28*0 

76° 30' 

95*2 

37° 30' 

26*0 

77° 30' 

93*9 

38° 30' 

23*9 

78° 30' 

92*6 

39° 30' 

21*9 

79° 30' 

91*2 

40° 30' 

19*8 

80° 30' ■ 

89*9 

41° 30' 

17*7 

81° 30' 

88*5 

42° 30' 

15*7 

82= 30' 

87*0 

43° 30' 

13*6 

83° 30' 

85*6 

44° 30' 

11*5 

84° 30' I 

84*1 

45° 30' 

9*4 

85° 30' 

82*6 

46° 30' 

7*3 

86° 30' 

81*1 

47° 30' 

5*2 ' 

87° 30' 

79*5 

48° 30' 

3*1 

o 

CO 

o 

CO 

CO 

77*9 

49° 30' ' 

1*0 

89° 30' 




XXIX 


Lat. 


1 

2 

3 

4 

5 


9 

10 

11 

12 

13 

14 

15 

16 

iS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 


46 

U 

49 

50 


51 

52 

53 

54 

55 

56 

57 

58 

59 

60 


TABLE VIII. 

Difference of Longitude corresponding to 1' Difference of Latitude. 


Azimuth. 


1° 

2° 

3° 

4° 

5‘ 


6° 

T 

8° 

9° 

10° 

11° 

12° 

13° 

14° 

15° 

16° 

57-3 

28*6 

19*1 

14 * 

3 

11 

4 

9 * 

51 

8*14 

7 - 

12 

6*31 

5 * 

67 

5 - 

14 

4 * 

70 

4 - 

33 

4*01 

3 * 

73 

3-49 

57-3 

28*6 

19*1 

14 

3 

11 

4 

9 

52 

8*15 

7 * 

12 

6*31 

5 * 

67 

5 

15 

4 

71 

4 

33 

4-01 

3 * 

73 

3*49 

57-3 

28*7 

19*1 

14 

3 

11 

4 

9 

52 

8 - 1.5 

7 * 

12 

6*32 

5 

67 

5 

15 

4 

71 

4 

33 

4-01 

3 * 

73 

3-49 

57-4 

28*7 

19*1 

14 

3 

11 

4 

9 

53 

8*16 

7 * 

13 

6*32 

5 * 

68 

5 

15 

4 

71 

4 

34 

4-02 

3 * 

74 

3-49 

57-4 

28*7 

19*1 

14 

3 

11 

5 

9 

54 

8*17 

7 * 

13 

6*33 

5 * 

69 

5 

16 

4 

72 

4 

34 

4-02 

3 * 

74 

3-50 

67-6 

28*7 

19*2 

14 

4 

11 

5 

9 

55 

8*18 

7 * 

14 

6*34 

5 * 

69 

6 

16 

4 

72 

4 

35 

4-03 

3 * 

75 

3-50 

57-6 

28*8 

19*2 

14 

4 

11 

5 

9 

57 

8*19 

7 * 

15 

6*35 

5 * 

70 

5 

17 

4 

73 

4 

36 

4*03 

3 * 

75 

3*51 

57-7 

28*9 

19*2 

14 

4 

11 

5 

9 

59 

8*21 

7 * 

17 

6*36 

5 * 

71 

5 

18 

4 

74 

4 

36 

4-04 

3 * 

76 

3*51 

67-9 

28*9 

19*3 

14 

4 

11 

6 

9 

61 

8*22 

7 * 

19 

6*38 

5 * 

73 

5 

20 

4 

75 

4 

37 

4*05 

3 * 

77 

3-52 

68-0 

29*0 

19*3 

14 

5 

11 

6 

9 

63 

8*25 

7 * 

20 

6*39 

5 * 

74 

5 

21 

4 

76 

4 

39 

4-06 

3 * 

78 

3*53 

58*2 

29*1 

19*4 

14 

5 

11 

6 

9 

66 

8*27 

7 * 

23 

6*41 

5 * 

76 

5 

22 

4 

78 

4 

40 

4*07 

3 * 

79 

3-54 

68-4 

29*2 

19*4 

14 

6 

11 

6 

9 

69 

8*30 

7 * 

25 

6*43 

5 * 

78 

5 

24 

4 

79 

4 

41 

4-09 

3 * 

80 

3*55 

68-6 

29*3 

19*5 

14 

6 

11 

7 

9 

73 

8*33 

7 * 

27 

6*45 

5 * 

80 

5 

26 

4 

81 

4 

43 

4-10 

3 * 

82 

3*57 

68-8 

29*4 

19*6 

14 

7 

11 

7 

9 

76 

8*36 

7 * 

30 

6*48 

5 * 

82 

5 

28 

4 

83 

4 

45 

4-12 

3 * 

83 

3*58 

59-0 

29*6 

19*7 

14 

7 

11 

8 

9 

81 

8*39 

7 * 

33 

6*51 

5 * 

84 

5 

30 

4 

85 

4 

46 

4’13 

3 * 

85 

3-59 

59-3 

29*6 

19-8 

14 

8 

11 

8 

9 

85 

8*43 

7 * 

37 

6*54 

5 * 

87 

5 

33 

4 

87 

4 

48 

4-15 

3 * 

86 

3-61 

69*6 

29*8 

19-9 

14 

9 

11 

9 

9 

90 

8*47 

7 * 

40 

6*57 

5 * 

90 

5 

35 

4 

89 

4 

51 

4-17 

3 

88 

3*63 

59-9 

29*9 

20-0 

15 

0 

12 

0 

9 

95 

8*52 

7 * 

44 

6*60 

6 * 

93 

5 

38 

4 

92 

4 

53 

4-19 

3 

90 

3*65 

60-2 

30*1 

20*1 

15 

0 

12 

0 

10 

0 

8*56 

7 * 

48 

6*64 

5 - 

96 

5 

41 

4 

95 

4 

55 

4*22 

3 

92 

3-67 

60*6 

30*3 

20*2 

15 

1 

12 

1 

10 

1 

8*61 

7 * 

53 

6*68 

6 * 

00 

5 

44 

4 

98 

4 

58 

4*24 

3 

95 

3*69 

61-0 

30*5 

20-3 

15 

2 

12 

2 

10 

1 

8*67 

7 * 

57 

6*72 

6 * 

04 

5 

47 

5 

01 

4 

61 

4*27 

3 

97 

3*71 

61*4 

30*7 

20-4 

15 

3 

12 

2 

10 

2 

8*72 

7 * 

62 

6*76 

6 * 

07 

5 

51 

5 

04 

4 

64 

4-30 

4 

00 

3-74 

61*8 

30*9 

20*6 

15 

4 

12 

3 

10 

3 

8*78 

7 * 

67 

6*81 

6 * 

12 

5 

55 

5 

07 

4 

67 

4*33 

4 

03 

3*76 

62-2 

31*1 

20*7 

15 

5 

12 

4 

10 

3 

8*85 . 

7 * 

73 

6*86 

6 

16 

5 

59 

5 

11 

4 

71 

4-36 

4 

05 

3*79 

62-7 

31*3 

20*9 

15 

7 

12 

5 

10 

4 

8*92 

7 * 

79 

6*91 

6 

21 

5 

63 

6 

15 

4 

74 

4-39 

4 

09 

3*82 

63-2 

31*6 

21*1 

15 

8 

12 

6 

10 

5 

8*99 

7 

85 

6*97 

6 

26 

5 

68 

5 

19 

4 

78 

4*43 

4 

12 

3*85 

63-7 

31*9 

21*2 

15 

9 

12 

7 

10 

6 

9*06 

7 

92 

7*02 

6 

31 

5 

72 

5 

23 

4 

82 

4*46 

4 

15 

3*88 

64*3 

32*1 

21*4 

16 

0 

12 

8 

10 

7 

9*14 

7 

99 

7*09 

6 

37 

5 

77 

5 

28 

4 

86 

4*60 

4 

19 

3*91 

04*9 

32*4 

21*6 

16 

2 

12 

9 

10 

8 

9*22 

8 

06 

7*15 

6 

42 

5 

83 

5 

33 

4 

91 

4*54 

4 

23 

3*96 

65*5 

32*7 

21*8 

16 

4 

13 

■1 

10 

9 

9*31 

8 

14 

7*22 

6 

48 

5 

88 

5 

38 

4 

95 

4*69 

4 

27 

3*99 

0()*2 

33*1 

22*0 

16 

5 

13 

•2 

11 

0 

9*40 

8 

22 

7*29 

6 

55 

5 

94 

5 

43 

5 

00 

4*63 

4 

31 

4*03 

60*8 

33*4 

22*3 

16 

7 

13 

•3 

11 

1 

9*50 

8 

30 

7*37 

6 

*62 

6 

00 

5 

49 

5 

05 

4*68 

4 

35 

. 4*07 

67*6 

83*8 

22*5 

16 

'9 

13 

*5 

11 

2 

9*60 

8 

39 

7*45 

6 

•69 

6 

07 

5 

•55 

5 

11 

4*73 

4 

40 

4*11 

08*3 

34*1 

22*8 

17 

■1 

13 

*6 

11 

3 

9*71 

8 

48 

7*53 

6 

•76 

6 

13 

5 

•61 

5 

16 

4*78 

4 

45 

4*16 

09*1 

34*5 

23*0 

17 

■2 

13 

*8 

11 

5 

9*82 

8 

58 

7*62 

6 

*84 

6 

21 

5 

•67 

5 

22 

4*84 

4 

50 

4*21 

09*9 

35*0 

23*3 

17 

■5 

14 

*0 

11 

6 

9*94 

8 

69 

7*71 

6 

■92 

6 

28 

5 

*74 

5 

29 

4*90 

4 

56 

4*26 

70*8 

35*4 

23*6 

17 

■7 

14 

*1 

11 

8 

10*1 

8 

80 

7*80 

7 

•01 

6 

36 

5 

•82 

5 

35 

4*96 

4 

61 

4*31 

71*7 

35*9 

23*9 

17 

•9 

14 

*3 

11 

9 

10*2 

8 

91 

7*91 

7 

■10 

6 

44 

5 

•89 

6 

42 

5-02 

4 

67 

4*37 

72-7 

36*3 

24*2 

18 ' 

*2 

14 

*5 

12 

1 

10*3 

9 

03 

8*01 

7 

*20 

6 

53 

5 

*97 

5 

60 

5*09 

4 

74 

4*43 

73*7 

36*8 

24*6 

18 

•4 

14 

*7 

12 

2 

10*5 

9 

16 

8*12 

7 

•30 

6 

62 

6 

*05 

5 

67 

6*16 

4 

80 

4*49 

74*8 

37*4 

24*9 

18 

•7 

14 

*9 

12 

4 

10*6 

9 

29 

8*24 

7 

•40 

6 

72 

6 

•14 

5 

65 

6*24 

4 

87 

4*65 

75*9 

37*9 

25*3 

18 

•9 

15 

•1 

12 

6 

10*8 

9 

43 

8*37 

7 

*51 

6 

82 

6 

•23 

5 

74 

5*31 

4 

95 

4*62 

77*1 

38*5 

25*7 

19 

•2 

15 

■ 4 - 

12 

8 

11-0 

9 

57 

8*50 

7 

*03 

6 

92 

6 

•33 

5 

83 

5*40 

5 

02 

4*69 

78*3 

39*2 

26*1 

19 

*6 

15 

*6 

13 

0 

11*1 

9 

73 

8*63 

7 

•75 

7 

03 

6 

•43 

5 

92 

5*48 

5 

10 

4*77 

79*6 

39*8 

26*5 

19 

•9 

15 

*9 

13 

2 

11*3 

9 

89 

8*78 

7 

*88 

7 

15 

6 

•54 

6 

02 

5*58 

5 

19 

4*86 

81*0 

40*6 

27*0 

20 

•2 

16 

*2 

13 

5 

11*5 

10 

1 

8*93 

8 

•02 

7 

28 

6 

•65 

6 

13 

5*67 

5 

28 

4*93 

82*6 

41*2 

27*5 

20 

*6 

16 

*5 

13 

7 

11*7 

10 

2 

9*09 

8 

•16 

7 

41 

6 

•77 

6 

24 

5*77 

5 

37 

5*02 

84*0 

42*0 

28*0 

21 

■0 

16 

*8 

14 

0 

11*9 

10 

4 

9*26 

8 

*32 

7 

54 

6 

•90 

6 

35 

5-88 

5 

47 

6*11 

85*6 

42*8 

28*5 

21 

*4 

17 

•1 

14 

2 

12*2 

10 

6 

9*44 

8 

•48 

7 

69 

7 

■03 

6 

47 

5*99 

5 

68 

5*21 

87*3 

43*6 

29*1 

21 

*8 

17 

*4 

14 

5 

12*4 

10 

8 

9*62 

8 

*64 

7 

84 

7 

•17 

6 

60 

6-11 

5 

69 

5*32 

89*1 

44*6 

29*7 

22 

• 2 

17 

*8 

14 

8 

12*7 

11 

1 

9*82 

8 

•82 

8 

00 

7 

•32 

6 

74 

6*24 

5 

81 

5*43 

91-0 

45*6 

30*3 

22 

*7 

18 

*2 

15 

1 

12*9 

11 

3 

10*0 

9 

*01 

8 

17 

7 

•48 

6 

88 

6*37 

5 

93 

5*64 

93*1 

46*5 

31*0 

23 

•2 

18 

*6 

15 

6 

13*2 

11 

6 

10*3 

9 

*21 

8 

36 

7 

•64 

7 

04 

6-51 

6 

06 

5*66 

95*2 

47*6 

31*7 

23 

•8 

19 

*0 

15 

8 

13*6 

11 

8 

10*5 

9 

•42 

8 

55 

7 

•82 

7 

20 

6*66 

6 

20 

5*79 

97-5 

48*7 

32*5 

24 

•3 

19 

*4 

16 

2 

13*9 

12 

1 

10*7 

9 

•65 

8 

75 

8 

•00 

7 

37 

6*82 

6 

35 

5-93 

99*9 

49*9 

33*3 

24 

*9 

19 

•9 

16 

6 

14*2 

12 

4 

ll .*0 

9 

*89 

8 

97 

8 

•20 

7 

55 

6*99 

6 

51 

6*08 

102 

51*2 

34*1 

25 

•6 

20 

•4 

17 

0 

14*6 

12 

7 

11*3 

10 

•1 

9 

20 

8 

•41 

7 

75 

7-17 

6 

67 

6*24 

105 

52*6 

35*0 

26 

•3 

21 

*0 

17 

5 

15*0 

13 

1 

11*6 

10 

•4 

9 

45 

8 

•64 

7 

95 

7*36 

6 

85 

6*40 

108 

64*0 

36*0 

27 

•0 

21 

*6 

18 

0 

15*4 

13 

4 

11*9 

10 

•7 

9 

71 

8 

•88 

8 

17 

7-57 

7 

04 

6*58 

111 

55*6 

37*0 

27 

•8 

22 

*2 

18 

5 

15*8 

13 

8 

12*3 

11 

•0 

9 

99 

9 

•13 

8 

41 

7-79 

7 

25 

6*77 

115 

57*3 

38*2 

28 

•6 

22 

*9 

19 

0 

16*3 

14 

2 

12*6 

11 

*3 

10 

3 

9 

•41 

8 

66 

8*02 

7 

46 

6*97 










17° 18° 19° 20° 21° 22° 23° 


3-08 2-90 


3-50 3-30 

3-53 3*32 














XXXI 


TABLE VIII. — continued. 

Difference of Longitude corresponding to 1' Difference of Latitude — continued. 




xsxii 

TABLE Yni. — continued. . 

Difference of Longitude corresponding to V Difference of Latitude — continued. 




xxxiii 

TABLE VIII. — continued. 


Difference of Longitude corresponding to 1' Difference of Latitude — continued. 











ALTITUDE 


OR 

POSITION LINE 
TABLES. 


2 


0° to 30° N. or S. 



TRUE ALTITUDE OF BODY. 



LATITUDE 0°. 



"Westerly 


h. m. ° 
24 0 90 
23 56 89 
52 88 
1 48 87 


40 85 
36 84 
32 83 
28 82 
24 81 

20 80 
16 79 
12 78 
8 77 
4 76 

23 0 75 
22 56 74 
52 73 
48 72 
44 71 


0’089 0*088 0*087 0*086 0*085 0*084 0*083 0*082 0*081 0*080 0*079 0*078 

0*088 35*287 45*786 50*285 52*684 54*183 55*082 55*881 56*380 56*779 57*078 57*477 5 

0*087 45*887 10*286 23*685 31*7 84 37*0 83 40*682 43*281 45*380 46*979 48*278 49*377 S 

0*086 50*286 23*785 45*485 0*184 10*283 17*682 23*281 27*580 31*079 33*878 36*277 2 

0*085 52*785 31*785 0*184 20*783 36*082 47*581 56*681 3*7 80 9*479 14*278 18*277 2 

0*084 54*184 36*884 10*283 36*082 56*082 11*681 24*380 34*579 42*978 49*977 55*877 ^ 
0*083 55*083 40*583 17*682 47*582 11*781 31*380 47*480 0*779 11-878 21*277 29*376 J 
0*082 55*882 43*282 23*281 56*581 24*380 47*380 6*879 23*1 78 37*077 48*876 59*176 ^ 
0*081 56*381 45*381 27*581 3*680 34*580 0*579 23*178 42*377 58*977 13*176 25*775 ; 
0*080 56*780 46*880 31*080 9*479 42*979 11*878 37*077 58*877 17*976 34*675 49*475 

0*079 57*079 48*279 33*879 14*278 49*878 21*277 48*877 13*1 76 34*675 53*675 10*574 1 
0*078 57*378 49*378 36*1 78 18*277 55*877 29*376 59*1 76 25*775 49*475 10*574 29*573 ■ 
0*077 57*577 50*277 38*2 77 21*677 0*976 36*276 8*075 36*675 2*474 25*673 46*573 

0*076 57*776 51*076 39*976 24*576 5*275 42*275 15*874 46*374 14*073 39*1 73 2*072 
0*075 57*975 51*675 41*375 27*075 9*074 47*574 22*773 54*973 24*372 51*272 15*871 


0*074 58*1 74 52*274 42*674 29*374 12*573 52*273 28*973 2*672 33*6 
0*073 58*273 52*773 43*773 31*273 15*472 56*472 34*472 9*571 42 *C 
0*072 58*372 53*272 44*772 33*072 18*072 0*171 39*371 15*770 49 *e 

0*071 58*471 53*571 45*671 34*571 20*571 3*670 43*770 21*469 56 *i 

0*070 58*570 54*070 46*4 70 35*970 22*670 6*569 47*869 26*569 2*1 

0*069 58*669 54*269 47*1 69 37*269 24*569 9*368 51*5 68 31*2 68 8*1 

0*068 58*668 54*5 68 47*868 38*468 26*468 11*867 54*867 35*667 14 *i 
0*067 58*767 54*8 67 48*467 39*567 28*067 14*166 58*066 39*566 18 *! 
0*0 66 58*8 66 55*1 66 48*9 66 40*4 66 29*5 66 16*366 0*8 65 43*2 65 23 * 
0*065 58*865 55*365 49*565 41*365 30*965 18*365 3*564 46*664 27 * 

0*064 58*964 55*564 50*064 42*164 32*264 20*164 6*063 49*863 31 * 

0*063 59*063 55*663 50*4 63 42*963 33*463 21*863 8*362 52*7 62 35 * 

0*062 59*062 65*962 50*862 43*662 34*562 23*462 10*461 55*561 38 * 

0*061 59*061 66*1 61 51*1 61 44*361 35*561 24*961 12*460 58*1 60 42 * 

0*060 59*060 56*260 51*560 44*960 36*560 26*360 14*360 0*659 45 * 



672 2*1 71 28*570 52*6 
071 12*170 40*070 5*7 
670 21*1 69 50*4 69 17*6 
■669 29*369 0*068 28*6 
■968 36*968 8*967 38*8 

•667 43*967 17*066 48*2 
•066 50*366 24*665 56 * 9 * 
•9 65 56*2 65 31*6 65 5*0 
•665 1*7 64 38*1 64 12*6 
•764 6*9 63 44*163 19*6 


7 63 11*662 49*862 26*1 
4 62 16*1 61 55*1 61 32*4 

8 61 20*4 61 0*1 60 38*2 
1 60 24*360 4*959 43*7 
1 59 28*0 59 9*2 58 48*9 


22 0 60 0*059 59*159 56*359 51*959 45 

21 56 59 0*058 59*158 56*558 52*258 46 

52 58 0*057 59*257 56*657 52*557 46 

48 57 0*056 59*256 56*856 52*756 47 

44 56 0*055 59*255 56*955 53*055 47 

40 55 0*054 59*254 57*054 53*354 48 

36 54 0*053 59*353 57*1 53 53*553 48 
32 53 0*052 59*352 57*252 53*852 48 

28 52 0*051 59*351 57*351 54*051 49 

24 51 0*050 59*350 57*450 54*250 49 

20 50 0*049 59*449 57*549 54*4 49 50 

16 49 0*048 59*448 67*648 54*648 50 
12 48 0*047 59*447 57*747 54*847 50 
8 47 0*046 59*446 57*746 55*046 51 
4 46 0*045 59*545 57*845 56*1 45 51 


659 37*559 27*659 16*1 59 2 
158 38*4 58 28*9 58 17*8 58 5 
657 39*2 57 30*157 19*4 57 7 
1 56 40*056 31*256 20*956 9 
655 40*7 55 32*255 22*3 55 10 

164 41*4 54 33*2 54 23*7 54 12 ' 
553 42*053 34*253 25*053 14 
952 42*7 52 35*152 26*2 52 16 
351 43*3 51 36*051 27*4 51 17 
650 43*950 36*850 28*550 19 

049 44*5 49 37*6 49 29*6 49 20 
448 45*048 38*548 30*648 21 
747 45*547 39*247 31*647 23 
046 46*046 39*946 32*646 24 
345 46*545 40*545 33*645 25 


958 48*058 31*5 58 13*557 53*9 
■1 57 50*757 34*8 57 17*556 68*5 
1 56 53*356 38*056 21*256 2*9 

■055 55*755 41*055 24*855 7*1 
•9 54 58*1 54 43*8 54 28*2 54 11*2 

•654 0*353 46*553 31*453 15*0 
•4 53 2*462 49*1 52 34*652 18*7 
•052 4*451 61*651 37*551 22*1 
*551 6*450 64*050 40*350 25*5 
•050 8*249 56*249 43*149 28*7 

*449 10*048 58*448 45*748 31*8 
•848 11*748 0*547 48*247 34*8 
•1 47 13*447 2*546 50*646 37*6 
*346 14*946 4*545 53*045 40*4 
•545 16*545 6*444 55*244 43*1 


0*044 59*544 57*944 55*344 51*644 47*044 41*244 34*544 26*744 17*944 8*243 57*443 45-71 


2 


TBUE ALTITUDE OF BODY. 


3 






TBXJE ALTITUDE OF BODY. 



LATITUDE 0°. 


mcLmAnois — North or South. 



46 0*044 69*544 
44 0*043 59*543 
43 0*042 59*542 
42 0*041 59*541 
41 0*040 69*540 

40 0*039 69*639 
39 0*038 69*638 
38 0*037 69*637 
37 0*036 69*636 
36 0*035 69*6 35 

35 0*034 59*634 
34 0*033 59*733 
33 0*032 69*732 
32 0*031 69*731 
31 0*030 69*7 30 

30 0*029 59*729 
29 0*028 59*728 
28 0*027 59*727 
27 0*026 69*726 
26 0*025 59*725 

26 0*024 59*824 
24 0*023 59*823 
23 0*022 69*822 
22 0*021 69*821 
21 0*020 69*820 

20 0*019 59*819 
19 0*018 59*818 
18 0*017 69*817 
17 0*016 69*816 
16 0*015 69*816 

15 0*014 69*914 
14 0*013 59*913 
13 0*012 59*912 
12 0*011 59*911 
11 0*010 69*910 

10 0*0 9 59*9 9 
9 0*0 8 59*9 8 

8 0*0 8 0*0 7 

7 0*0 7 0*0 6 

6 0*0 6 0*0 6 

6 0*0 5 0*0 4 

* 4 0*0 4 0*0 3 

3 0*0 3 0*0 2 

2 0*0 2 0*0 1 . 

1 0*0 1 0*0 1 


0 0*0 0 0*0 0 0*0 0 0 


8 29 57 
8 28 67 

8 27 57 

9 26 57 
9 26 57 


219 58 
218 58 
317 58 
316 58 
316 58 

414 58 
413 58 
412 58 
511 59 
510 69 

6 9 59 
6 8 59 

6 7 59 

7 6 59 

7 5 59 

8 4 69 

8 3 69 

9 2 69 
9 1 59 
0 10 


3 29 65 

4 28 66 
6 27 55 

6 26 65 

7 25 55 

8 24 56 

9 23 56 
022 56 
121 66 
2 20 66 

319 56 
418 57 

5 17. 67 
616 57 
615 57 

714 67 
813 57 
912 58 
on 58 
110 58 

2 9 58 

3 8 58 

4 7 58 

4 6 59 

5 5 59 

6 4 69 

7 3 59 

8 2 59 

9 1 59 
0 0 59 


644 47*044 41*244 34*544 26*744 
943 47*443 41*943 35*443 27*943 
242 47*842 42*542 36*242 28*942 
5 41 48*2 41 43*141 37*0 41 30*0 41 
740 48*640 43*640 37*840 31*040 

039 49*039 44*239 38*639 32*039 
2 38 49*438 44*8 38 39*3 38 33*0 38 
537 49*837 45*437 40*037 34*037 
7 36 50*136 45*936 40*7 36 34*9 36 
9 35 50*536 46*4 35 41*4 35 35*8 35 

134 60*934 46*9 34 42*134 36*6 34 
333 61*233 47*333 42*733 37*533 
632 51*532 47*832 43*4 32 38*432 
7 31 51*831 48*2 31 44*0 31 39*1 31 
930 62*130 48*730 44*630 39*930 


17*944 8*243 57*443 45*7 
19*443 9*942 59*542 48*1 
20*742 11*642 1*641 50*6 
22*1 41 13*341 3*54052*9! 
23*440 14*940 5*539 55*2 

24*639 16*439 7*438 57*4 
25*938 17*938 9*1 37 69*6 
27*1 37 19*437 10*937 1*7 
'28*2 36 20*8 36 12*6 36 3*7 
29*335 22*235 14*336 5*7 

30*434 23*534 16*034 7*7 
31*533 24*933 17*633 9*6 
32*632 26*232 19*132 11*4 
33*631 27*531 20*631 13*3 
34*6 30 28*7 30 22*130 16*1 


129 52*4 29 49* 
4 28 52*7 28 49* 

6 27 63*027 60* 

7 26 53*4 26 50* 
9 25 63*6 26 60* 

124 53*924 51* 

3 23 54*223 61* 

4 22 54*522 52* 
6 21 54*721 52* 

8 20 65*020 52* 

919 56*219 53* 
1 18 55*518 53* 
317 65*717 53* 
416 56*016 64* 
615 56*216 54* 


•7 9 55* 
•0 8 56* 
■4 7 56* 
•7 6 56- 
*0 5 57’ 

•4 4 57 
•6 3 58 
•0 2 58 
*4 1 69 
•7 0 69 


•2 29 40* 
•928 41- 
*4 27 42* 
*026 43* 
•525 43* 

*024 44* 
•523 45* 
•122 46* 
*721 46* 
•220 47* 

•719 47* 
•218.48* 
•7 17 49* 
*216 49* 
•615 60* 

•114 51* 
•613 51* 
*1 12 52* 
•611 62* 
•010 53* 

*5 9 54* 
•0 8 54* 
*5 7 65* 
•9 6 55* 
•4 5 56- 

*8 4 57* 
•2 3 67* 
1-7 2 58* 
-1 1 68 ’ 
•5 0 69’ 


729 35*629 29*929 23*729 
528 36*628 31*128 25*128 
227 37*527 32*327 26*627 
026 38*526 33*426 27*926 
625 39*426 34*625 29*326 

424 40*324 35*724 30*624 
123 41*223 36*823 31*923 
822 42*122 37*922 33*222 
521 42*921 38*921 34*621 
220 43*820 40*020 35*820 

9 19 44*6 19 41*0 19 37*1 19 
518 45*518 42*018 38*318 
1 17 46*3 17 43*017 39*6 17 
816 47*1 16 44*016 40*7 16 

4 15 47*915 46*0 15 41*915 

014 48*614 46*014 43*1 14 
613 49*413 47 -.013 44*3 13 
312 50*212 48*012 45*4 12 
9 11 51*011 48*9 11 46*611 

5 10 51-810 49*910 47*7 10 

1 9 52*5 9 50*8 9 48*9 9 

7 8 53*3 8 61*7 8 50*0 8 

3 7 54-1 7 52*6 7 61*1 7 

9 6 54*8 6 53*6 6 52*2 6 

5 5 55*6 5 64*5 '5 63*3 6 

0 4 56*3 4 65*5 4 54*5 4 

7 3 67*0 3 56*4 3 65*6 3 

2 2 57*8 2 57*3 2 56*7 2 

8 1 58*5 1 58*1 1 57*8 1 

*4 0 69*3 0 59*1 0 58*9 0 


0 0 0*0 0 0*0 0 0*0 0 0*0 0 0-0 0 0-0 0 0*0 0 0*0 
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TBUB ALTITUDE OF BODY. 


LATITUDE 1°. 


DECLINATION — same Name as — latitude. 


Westerly 


I QO 2° 2^^ 


8 ° 9 ° 10 ° 11 ° 12 ° 


K m, ^ ° 

24 0 89 0*090 
23 56 88 36*289 
62 87 46*8 88 
48 86 60*2 87 
44 86 62*7 86 

40 84 64*185 
36 83 66*084 
32 82 65*8 83 
28 81 56*382 
24 80 56*7 81 

20 79 57*080 
16 78 57*379 
12 77 67*578 
8 76 57*7 77 
4 75 67*9 76 

23 0 74 68*176 
22 56 73 68*2 74 
62 72 68*373 
48 71 68*4 72 
44 70 68*671 

40 69 68*6 70 
36 68 58*6 69 
32 67 68*7 68 
28 66 68*8 67 
24 65 68*8 66 

20 64 58*9 65 
16 63 59*0 64 
12 62 59*0 63 
8 61 69*0 62 
4 60 69*0 61 

22 0 69 69-160 
21 66 68 59-159 
52 67 69-2 68 
48 66 69 -2 57 
44 55 59-2 56 

40 64 59-2 55 
36 63 69-3 64 
32 52 69-3 53 
28 51 69-352 
24 50 69-3 51 

20 49 59-4 50 
16 48 59-4 49 
12 47 69-448 
8 46 69-447 
4 45 59-646 


0-089 0-088 0-087 
0-088 36-2 87 45-8 86 
0-087 45-9 87 10-386 
0-086 60-386 28-886 
0-085 52-886 31-886 

0-084 64-2 84 37-184 
0-083 65-2 83 40-7 83 
0-082 65-9 82 43-5 82 
0-081 66-4 81 45-6 81 
0-080 66-9 80 47-1 80 

0-079 67-279 48-579 
0-078 67-678 49-578 
0-077 67-8 77 60-6 77 
0-076 68-0 76 61-3 76 
0-076 68-2 75 52-0 75 


0-085 0-084 0-083 
52-684 54-183 65-182 
31-7 84 37-0 83 40-6 82 
0-1 84 10-3 83 17-7 82 
20-8 83 36-182 47-6 81 

36-182 56-182 11-8 81 
47-8 82 11-9 81 31-4 80 
56-8 81 24-6 80 47-7 80 
4-080 34-780 1-079 
9-879 43-079 12-378 

14-678 60-2 78 21-7 77 
18-877 66-3 77 29-976 
22-2 77 1-4 76 36-9 76 
25-2 76 5-9 76 43-0 75 
27-676 9-874 48-374 


0-082 0-081 0 
65-7 81 66-380 66 
43-381 45-480 47 

23 - 381 27-680 31 
56-681 3-880 9 

24 - 480 34-679 43 
47-680 0-979 12 

7 - 079 23-578 37 
23-578 42-877 59 
37-577 59-377 18 

49-5 77 13-7 76 36 
69-776 26-676 60 

8 - 9 75 37-6 75 3 
16-774 47-374 15 
23-873 66-073 25 


0-074 58-3 74 62-6 74 43-174 30-074 13-2 73 63 - 
0-173 68-573 63-073 44-373 31-973 16-272 67 - 
0-172 58-672 63-672 45-372 33-872 18-972 1 - 
0-171 58-8 71 64-0 71 46-2 71 35-471 21-3 71 4 - 
0-270 68-970 64-570 47-170 36-870 23-6 70 7 - 

0-269 58-969 64-9 69 47-869 38-2 69 25-669 10 - 
0-368 69-068 65-268 48-568 39-368 27-468 13 - 
0-367 69-267 55-467 49-267 40-667 29-067 15 - 
0-4 66 69-3 66 65-7 66 49-766 41-4 66 30-7 66 17 - 
0-366 69-465 56-065 60-366 42-466 82-165 19 - 

0-364 59-464 66-264 50-864 43-364 33-464 21 - 
0-363 69-463 66-563 61-363 44-163 34-863 23 - 
0-262 69-562 66-662 51-862 44-962 35-9 62 25 - 
0-361 69-561 56-961 52-261 45-661 37-161 26 - 
0-2 60 69-6 60 57-0 60 62-660 46-4 60 38-160 28 - 

0-359 59-659 57-259 53-059 46-959 39-159 29 - 
0-258 59-758 57-368 53-358 47-658 40-058 80 - 
0-3 57 59-8 57 57-5 57 53-657 48-157 40-9 57 32 - 
0-356 59-8 56 57-7 56 64-0 56 48-7 56 41-7 56 33 - 
0-355 59-965 57-855 64-355 49-255 42-555 34 - 

0-454 59-954 58-054 64'654 49-754 43-364 35 - 
0-354 0-053 58-1 63 54-953 50-253 44-053 36 - 
0-453 0-052 58-362 65-152 50-7 52 44-762 37 
0-352 0-161 58-451 55-451 61-151 45-451 38 
0-451 0-160 58-550 55-750 51-650 46-060 39 

0-350 0-249 58-649 55-949 51-949 46-749 40 ' 
0-449 0-248 58-848 66-148 52-348 47-348 41 
0-448 0-347 68-847 66-447 62-647 47-847 41 
0-447 0-346 59-046 56-546 63-146 48-446 42 
0-546 0-345 69-146 56-845 53-445 48-945 43 


2 73 30-073 

4 72 35-672 
171 40-671 
6 70 46-070 
6 69 49-2 69 

5 68 52-868 
167 56-4 67 

6 66 69-4 66 
666 2-665 

7 65 6-2 64 

764 7-863 
4 63 10-2 62 
2 62 12-3 61 

8 61 14-561 
2 60 16-4 60 


3-872 34 
10-871 43 
17-0 70 51 
22-769 68 
27-969 4 

32-8 68 10 
37-167 15 
41-2 66 20 
45-0 65 26 
48-5 64 29 

61-8 63 33 
54-8 62 37 
67-8 61 41 
0-4 60 44 
2-959 47 


5 59 18-4 59 5-358 50 
9 58 20-158 7-7 57 63 
157 21-857 9-8 56 66 

3 56 23-456 11-955 68 

5 55 24-9 55 13-855 1 

554 26-464 15-654 3 

6 53 27-6 53 17-4 53 6 
652 29-062 19-052 7 

6 51 30-2 61 20-7 61 9 

4 50 31-460 22-2 50 11 

249 32-649 23-849 13 
148 33-848 25-248 15 
947 34-947 26-747 17 

7 46 35-946 28-046 19 
545 36-945 29-345 20 


21 0 44 69-545 0-545 0-444 59-244 67-044 63-844 49-544 44-244 37-944 30-544 22-244 12-844 


080 0-079 0-0 

7 79 67-0 78 67-4 
0 79 48-3 78 49-3 
179 34-1 78 36-3 
5 79 14-6 78 18-6 

178 50-1 77 66-1 
2 78 21-6 77 29-6 
4 77 49-2 76 69-4 
4 77 13-6 76 26-3 
476 36-2 75 60-0 

375 54-4 76 11-4 

2 75 11-4 74 30-6 

4 74 26-6 73 47-6 
173 40-2 73 3-1 

5 72 52-4 72 17-1 

8 72 3-6 71 29-9 
471 13-5 70 41-4 
170 22-6 69 62-1 
069 31-169 1-7 

6 68 38-6 68 10-7 

3 67 46-7 67 19-0 
866 62-2 66 26-6 
866 68-3 66 33-8 

4 65 3-9 64 40-4 
864 9-163 46-6 

863 14-062 62-3 

7 62 18-6 61 57-8 
161 23-0 61 2-9 
660 27-0 60 7-8 

6 59 30-8 69 12-3 

8 58 34-4 68 16-7 

5 57 37-9 57 20-7 
3 56 41-2 66 24-7 
8 55 44-3 55 28-3 
2 54 47-3 54 31-9 

5 53 50-153 36-2 

7 52 62-752 38-6 
851 65-3 51 41-6 

8 60 67-8 50 44-6 

9 50 0-2 49 47-4 

7 49 2-6 48 60-1 
648 4-747 62-8 
347 6-9 46 65-3 
046 8-9 45 67-8 
645 10-945 0-2 
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TBUE ALTITUDE OF BODY. ^ 


LATITTTD E 1°. 

Westerly DECLINATION SttTOe Name as latitude. Westerly 

Hour 

Hour — — — 

Angle. 3^30 ^50 j^go jgo 20° 21° 22° 23° 24° 


24 “■ 78 0-077 0-076 0-075 0-074 0-073 0-072 0-071 0-070 0-069 0-068 0-067 0-0 

23 56 77 57-676 57-975 57-974 58-173 58-272 58-371 58-470 58-669 58-668 68-667 58-766 68-7 

52 77 60-376 50-975 61-774 52-273 62-872 63-271 53-670 64-069 54-368 54-567 54-766 55-0 

48 77 38-276 39-975 41-574 42-573 43-872 44-771 46-770 46-569 47-368 47-767 48-466 48-9 

44 77 21-876 24-7 75 27-274 29-573 31-472 33-071 35-070 36-169 37-468 38-467 39-466 40-4 

40 77 1-276 6-575 9-4 74 12-7 73 15-7 72 18-2 71 20-9 70 22-869 24-868 26-5 67 28-066 29-6 

36 76 36-675 42-874 47-973 52-672 56-872 0-471 4-070 6-769 9-668 11-967 14-466 16-4 

32 76 8-475 16-474 23-373 29-472 34-871 39-770 44-469 48-268 61-867 65-266 58-266 1-1 

28 76 37-274 47-173 55-673 3-272 10-1 71 16-370 22-269 26-968 31-867 35-866 40-065 43-6 

24 76 3-074 14-873 25-272 34-471 42-770 60-269 67-469 3-568 9-367 14-566 19-566 24-0 

20 74 26-673 39-972 62-1 72 3-0 71 13-0 70 21-869 30-5 68 37-6 67 44-7 66 61-0 65 66-966 2-6 

16 7347-473 3-072 16-971 29-470 40-869 61-469 1-268 9-8 67 18-0 66 25-4 66 32-5 64 38-9 

12 73 0-572 23-971 39-570 63-770 6-8 69 18-7 68 30-067 39-9 66 49-4 65 58-0 65 6-164 13-7 

8 72 23-9 71 43-071 0-2 70 16-3 69 30-8 68 44-2 67 66-9 67 8-2 66 18-9 66 28-7 64 38-0 63 46-6 

4 71 39-671 0-370 19-409 36-968 53-168 8-067 22-066 34-765 46-664 67-764 8-163 17-9 


23 0 70 54-0 70 10-4 09 37-0 68 56 ■ 

22 66 70 7-309 31-268 63-4 68 13 
62 69 19-368 44-868 8-667 30 
48 68 30-667 57-4 67 22-4 66 46 
44 67 40-867 9-066 35-4 66 0 

40 66 60-360 19-865 47-465 13 
36 66 59-2 05 29-8 64 58-7 04 26 
32 65 7-4 64 39-164 9-3 63 37 
28 64 15-103 47-9 03 19-2 62 48 
24 63 22-2 62 50-2 62 28-4 61 59 


2 08 13-8 67 30-166 45-7 65 59-6 65 12-9 64 25-163 86-7 62 47-6 1 0 

-9 67 33-1 66 50-9 66 7-6 65 23-0 64 37-6 63 51-2 63 3-862 16-9 4 

-566 61-006 10-266 28-464 45-064 0-9 63 15-662 29-661 42-7 8 

-806 7-765 28-364 47-864 6-8 63 22-8 62 38-9 61 63-9 61 8-3 12 

-165 23-564 45-2 64 6-163 26-3 62 43-7 62 0-861 17-260 32-6 16 

-0 64 38-0 64 1-2 63 23-3 62 43-7 62 3-361 21-7 60 39-259 65-8 20 

-063 51-963 16-262 39-662 1-261 21-960 41-560 0-159 17-8 24 

-863 4-8 62 30-4 61 54-8 61 17-7 60 39-6 60 0-259 20-058 38-8 28 

•862 17 061 43-661 9-360 33-359 66-359 18-158 39-067 68-8 32 

-261 28-460 50-260 23-059 48-159 12-258 35-157 67-067 18-0 36 


20 62 29-062 3-961 37-261 9-060 39-360 8-259 36-059 2-158 27-467 51-367 14-356 36-4 40 

16 01 35-3 01 11-2 60 45-6 60 18-2 59 49-5 69 19-4 58 48 - 2.58 15-6 57 41-7 57 0-8 66 30-8 55 53-9 44 

12 60 41-300 18-1 59 63-269 27-058 59-258 30-1 57 59-9 67 28-250 55-660 21-555 46-655 10-7 48 

8 ,59 46-9 59 24 - 5.59 0-058 35 - 2.58 8-4 67 40 - 3.57 11-0 56 40-366 8-665 35-755 1-764 26-8 52 

4 .58 52 - 3,58 30 - 8.58 7 - 5.57 43-057 17 - 2.56 49 - 9.56 21-665 51-965 21 - 1.54 49-254 16 - 2.53 42-2 1 56 

22 0 57 57-467 36-567 14-266 50 - 5.56 25 - 6.55 69-1 66 31-866 2-964 33-164 2-053 30 - 1.52 67-0 2 0 

21 56 67 2-1 56 42-0 56 20-6 5.5 67-6 65 33 - 4.55 7-9 64 41-4 64 13-5 53 44-6 63 14-5 62 43-3 62 11-3 4 ] 

52 56 6 - 6.55 47 - 36.5 26 - 5,55 4 - 4.54 41 - 0.54 16-3 63 50-7 53 23-6 52 66-6 62 26-3 51 56-2 61 24-9 8 

48 55 11 - 0.54 . 52-254 32-254 10 - 9.53 48-253 24-462 69-652 33 - 3.52 6-051 37-861 8-460 38-1 12 

44 54 15-1 53 57 - 1.53 37 - 7.53 17 - 0.52 55 - 2.52 32 - 1,52 8-161 42 - 6.51 16-250 48-760 20-349 50-8 16 

40 53 19 - 1,53 1-752 42 - 9.52 23 - 0.52 1-851 39-651 16-260 61 - 6.50 26-949 69-349 31 7 49 3 1 20 

36 .52 22 - 9,52 6-151 48 - 0.51 28 - 7.51 8-2 60 46-650 24-150 0-149 36-449 9-4 48 42-7 48 14-9 24 

32 51 26 - 5,51 10-460 62 - 8.50 34-250 14-349 63-449 31-649 8-5 48 44-4 48 19-3 47 53-347 26-4 28 

28 50 30-1 50 14-449 67-649 39-4 49 20-349 0-048 38-9 48 16-6 47 53-2 47 28-8 47 3-646 37-4 32 

24 49 33-4 49 18-349 1-948 44-5 48 26-048 6-347 45-947 24-147 1-6 46 38-046 13-646 48-1 36 

20 48 36-7 48 21-9 48 6-347 49-4 47 31-647 12-646 62-7 46 31-646 9-7 46 46-945 23-144 68-6 40 

16 47 39-747 25-647 10-346 64-1 46 36-846 18-445 69-345 38-846 17-7 44 55-444 32-444 8-6 44 

12 46 42-8 46 29-046 14-4 45 68-6 46 41-9 46 24-145 6-6 44 46-8 44 25-3 44 3-8 43 41-443 18-2 48 

8 45 45-645 32-545 18-246 3-0 44 46-844 29-7 44 11-7 43 62-6 43 32-7 43 11-8 42 50-2 42 27-7 52 

4 44 48-544 35-744 22-044 7-3 43 51-643 36-043 17-7 42 69-2 42 39-9 42 19-7 41 68-7 41 36-9 2 56 

21 0 43 61-243 38-943 26-643 11-542 56-242 40-242 23-4 42 6-6 U 46-941 27-341 7-040 46-9 3 0 


2 


8 


TRUE ALTITUDE OF BODY. 


LATITUDE 1°. 


Westerly 

Hour 

Angle. 


DECLINATION — same Name as — latitude. 


4^ 


6° 


9^ 10° 11° 12^ 


Westerly 

Hour 

Angle. 


h. m. 
21 0 
20 56 

52 

48 

44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

20 0 

19 56 

52 

48 

44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

19 0 
18 56 

62 

48 

44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

18 0 


44 59* 
43 69* 
42 59* 
41 59* 
40 59* 

39 59* 
38 69* 
37 59* 
36 69* 
35 59* 

34 59* 
33 69* 
32 59- 
31 59- 
30 59* 


6 45 

5 44 

6 43 
5 42 
5 41 0*4| 


0*645 
0*444 
0*4 43 
0*4 42 


640 


0* 

0* 

0* 

0* 

6136 0*5|36 


6 39 
6 38 
6 37 


5 40 
5 39 
5 38 
5 37 


6 35 

7 34 
7 33 
7 32 
7 31 


0* 

0* 

0*6|33 


5 35 
634 


6 32 
6 31 


29 59*7 30 0*6 30 
28 59*729 0*629 
27 59* 

26 59* 

25 69- 


24 59* 
23 59* 
22 59* 
21 59* 
20 59* 


7 28 
7 27 

7 26 

8 25 
8 24 
8 23 
8 22 


6 28 
6 27 


0* 

0* 
0*6|26 


821 0* 


19 59*8|20 0*7|20 
18 59*8 
17 59* 

16 59* 

15 59* 


14 so - 
ls 59* 
12 59* 
11 59* 
10 59* 


819 

818 

817 

816 

915 

914 

913 

912 

911 


0*7 

0-8 


9 59 
8 59*9 
8 0*0 
7 0*0 
6 0*0 

5 0*0 
4 0*0 
3 0*0 
2 0*0 
1 0*0 


910 


0*8 

0*8 

0*8 

0*81 

0*9! 

0*9 

0*9 

0*9 

1*0 

0*9 

0*9 

0*9 

0*9 

1*0 

1*0 


6 24 
6 23 


7 22 
7 21 


0*719 

0*718 


0 0*0 0 1*0 


0*4 44 59* 


0*4| 

0*4 

0 


43 59* 
42 59* 
5141 59* 


41 0*5 40 59 


0 

0 

0*6 

0*7 

0*7 


5 39 59- 

6 38 59* 
37 59* 
36 59* 
36 0* 


2 44 57* 

3 43 67* 

4 42 57- 

5 41 67* 

6 40 57* 

7 39 57* 
7 38 58* 
9 37 58* 
9 36 58* 
135 58* 


0 44 
2 43 
4 42 
6 41 

8 40 

9 39 


53 

54 
54 

64*9| 

55* 


8 44 49 
243 50 
5 42 50*51 
41 61*0| 
140 51 


644 


043 


44*2 
44*9 
42 45*6 
41 46*3 
5 40 47*0 


55*4 
55*7 
3|37 56 -ol 
66 

56*6| 


138 


5 36 
7 35 


39 61*9 
38 52*4 
37 52*8 
36 63*2 
36 53*6 


0*8 


0*931 


0*6|25 
0* 

0* 

0* 


0*9 

0*9 

1*0 

1*0 

1*0 

1*1 

1*1 

1*2 

1*2 

1*2 

1*2 

1*3 

1*3 

1*4 

1*4 

1*5 

1*5 

1*5 

1*6 

1*6 

1*7 

1*7 

1*8 

1*8 

1*8 

1*8 

1*9 

1*9: 

2*0 

2*1 


0 2*1 


39 47*6 
38 48*3 
37 48*8 
36 49*5 
35 50*0 


0*835 
0*834 
0*8 33 


32 


30 

29 

28 

27 

26 

25 

24 

|23 

22 

21 

|20 

19 

18 

17 

]6 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 


134 58 
3 33 59*0 
3 32 59 
5 31 59 
5 30 59 


9 34 


56*8 
33 67*2 
2132 57*4 
57*7 
67*9 


331 


530 


6 29 59* 

7 28 59* 
0* 


7 28 

8 27 

9 26 


1 

1 

1*2 

1*2 

1*3 

1*4 

1*5 

1*6 

1*7 

1*8 

1*8 

1*9 

2*0 

2*1 

2*2 

2*2 

2*4 

2*6 

2*5 

2*6 


0 25 
124 
23 
22 
21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 


29 68*2 
8 28 58*4 
0 27 58*7 
126 58*9 
3 25 59*2 

6 24 59*4 

6 23 69*7 

7 22 59*9 
22 0*1 


21 0*3 


1|20 

19 


1*9 

2*0 

2*2 

2*4 

2*5 


10 2*7 
9 2*8 
8 2*9 
7 3*1 
6 3*21 


5 2*7 
4 2*7 
3 2*9 
2 3*0 
1 3*1 

0 3*l| 


3*3 

3*5 

3*7 

3*9 

4*0 


0*6 

0*8 

1*1 

1*3 

1*5 

1*7 

2*0 

2*2 

2*4 

2*7 

2*9 

3*1 

3*4 

3*6 

3*8 

4*1 

4*3 

4*6 

4*7 

6*0 


34 64* 
33 54*4 
32 54*9 
31 65*2 
30 65*7 

29 66*0 
28 56*4 
27 66*7 
26 57*1 
25 57*5 

24 67*8 
23 68*2 
22 58*5 
21 68*9 
20 59*2 

19 59*6 
18 59*9 
18 0*2 
17 0*6 
16 0*9 


134 


50*6 
j33 61-2 
32 51 7 
31 52*3 
30 62*8 

|29 53*3 
28 53*8 
27 64*4 
26 64*8 
25 66*3 

24 55*8 
23 66*3 
22 66*8 
21 57*3 
120 57*8 

19 58*3 
18 68*7 
17 69*1 
16 69*6 
16 0*0 


1*3 

1*6 

1*9 

2*3 

2*6 


10 2*9 
9 3*2 
8 3*6 
7 3*9 
6 4*2 


4*6 

4*9 

5*2 

5*6 

5*9 


0*5 

1*0 

1*4 

1*9 

2*3 

2*8 

3*2 

3*7 

4*1 

4*6 

5*1 

5*5 

5*9 

6*4| 

6*8 


44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

14 

15 
12 
11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


37*9 

38*9 

39*8 

40*7 

41*6 

42*6 

43*3 

44*1 

44*9 

45*7 

46*4 

47*1 

47*9 

48*6 

49*3 


30 *51 
31*8 
33*0 
34*1 
35*3 

36*4 

37*4 

38*5 

39*6 

40*5 


44 22 
43 23 
42 25*2 
41 26*7 
40 28 


244 12*844 
743 14*743 
42 16 
41 18 
140 20*0 


34 41*5 
33 42*4 
32 43*4 
[31 44*3 
30 45*2 


60*029 46*2 
50*828 47 -Oj 
61*427 47*9 


52*1; 

62 ‘71 


26 48 *71 
25 49*5 


53*424 60*3 
54*023 51*2 
64*722 52*0 
65*321 62*8 
55*9 20 53*6 


66*51 

67*1 

57*7 

68*3 

68*9 

69*5 

0*1 

0*7 

1*3 

1*9 

2*5 

3*0 

3*6 

4*3 

4*8 

5*4 

6*0 

6*6 

7*2 

7*8 


0 4*2 


0 5*2 


0 6*3 


0 7*3 


0 8*4 


19 54*4 
18 55*2 
17 55*9 
16 66*7 
15 57*4 

14 58*2 
13 69*0 
12 59*7 
12 0*5 
11 1*2 


10 

9 

8 

7 

6 


2*0 

2*7 

3*5 

4*2 

5*0 


39 29*5 
38 30*8 
37 32*1 
36 33*4 
35 34*6 

34 35*8 
33 37*0 
32 38*2 
31 39*3 
30 40*5 

29 41*5 
28 42*7 
27 43*7 
26 44*9 
25 45*8 

24 46*9 
23 47*9 
22 48*9 
21 49*9 
20 60*9 

19 51*9 
18 52*8 
17 63*8 
16 54*7 
15 55*7 

14 66*6 
13 67*5 
12 58*6 
11 59*4 
11 0*4 

10 1*3 
9 2*2 
8 3*1 
7 4*0 
6 4*9 


39 21* 
38 23* 
37 24* 
36 26* 
35 28* 


34 29 
33 30*9| 
32 32 
31 33 
30 35 


5 5*7 
4 6*4 
3 7*1 
2 7*9 
1 8*6 


5*8l 

6*7 

7*7 

8*6 

9*5 


0 9*4 0 10*4| 


5 42 
341 


7 39 13-1 
438 15*0 
17*0 
18*8 
0|35 20*6 


9 37 
6 36 


6 34 


22-4 
33 24*2 
26*9 
31 27*6 
1|30 29*2 


332 


29 36- 
28 37* 
27 39' 
26 40- 
25 41- 

24 42- 
23 44- 
22 45* 
21 46‘ 
20 47* 


19 49*0 
18 60*2 
17 51*3 
16 62*6 
15 53*6 

14 64*8 
13 55*9 
12 57*0 
11 58*1 
10 59*3| 

10 0*4 
9 1*5 
8 2*6 
7 3*7 
6 4*8 

5 6*9 
4 7*ol 
3 8*1 
2 9*3 
1 10*3 

0 11*4 


2 

4*8 
6*9 
9*0' 
40 11*1 


|29 30*8 
28 32*4 
27 33*9 
|26 35*5 
25 37*0 

24 38*6 
23 40*0 
22 41*5 
21 42*9 
20 44*3 

19 45*8 
18 47*2 
37 48*6 
16 49*9 
15 51*3 

14 52*6 
13 64*0 
12 55*3 
11 66*6 
10 58*0 

9 59*4 
9 0*7 
8 2*0 
7 3*3 
6 4*6 

5 6*9 
4 7*2 
3 8*5 
2 9*8 
1 11*2 

0 12*5 


JQ. m. 
3 0 
4 
8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

62 

3 60 

4 0 
4 
8 
12 
16 

20 

24 

28 

32 

36 

40 

44 

48 

62 

4 66 

5 0 
4 
8 
12 
16 

20 

24 

28 

32 

36 

40 

44 

48 

52 

5 06 

6 0 


2 





TBUE ALTITUDE OF BODY. 
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TRUE ALTITUDE OF BODY. 


LATITUDE 1°. 


DECLINATION — contrary Name to — latitude. 


Westerly 

Hour 


too 110 12° I 


■ J 4 6 89 0*088 0*087 0*086 0*085 0*084 0 * 0'83 0*082 0*081 0*080 0 

^3 56 88 35*2 87 45*8 86 60*2 85 52*6 84 54*1 83 65 * o '82 65*6 81 66*3 80 56*7 79 57 

52 87 45*887 10*286 23*785 31*784 36*983 40 * 6*82 43*281 45*380 46*979 48 

48 86 50*286 23*785 45*585 0*084 10*383 17*682 23*281 27*580 30*979 33 

4 . 4 . 0*0 84 90*7 8 .^^ 3 ft *0 82 47 * 4!81 56*4 81 3*6 80 9*4 79 14 


•079 0*078 0*077 0*0 
•1 78 57*477 57*676 57*7 
*378 49*377 50*076 50*9 
*8 78 36*277 38*076 39*8 
*2 78 18*1 77 21*576 24*4 


22 0 
21 56 
62 
48 
44 


21 0 



2 





TBIJB ALTITUDE OF BODY. 


LATITUDE 1°. 


Westerly DECLINATION — Contrary Name to — latitude. 

Hour — — ^ — ~ 

Angle . 15 ° 16 ° 17 ° 18 ° 19 ° 20 ° 21 ° 22 ° 23 ° 24 : 


o I Angle . 


24 "o 76 0-076 0 - 07 A 0-073 0-072 0-071 0-070 0-069 0-068 0-067 0-066 0-065 0-0 0 0 

23 56 76 57-974 58-073 58-1 72 58-271 58-570 58-469 58-668 58-567 58-866 58-666 68 - 96 A 58-9 4 

62 75 61-774 62-273 62-772 63-071 53-570 53-969 64-268 54-567 54-766 64-965 55-264 65-5 8 

48 75 41-474 42-573 43-672 44-471 46-670 46-369 47-368 47-767 48-366 48-965 49-464 49-8 12 

44 76 27-074 29-2 73 31 -0 72 32-8 71 34-4 70 35-7 69 37-368 38-2 67 39-3 66 40-365 41-1 64 41 9 16 

40 76 8-8 74 12-2 73 15-2 72 17-8 71 20-2 70 22-4 69 24-5 68 26-1 67 27-8 66 29-265 30-6 64 31-9 20 

36 74 47-2 73 51-9 72 56-1 71 59-8 71 3-370 6-269 9-168 11-4 67 13-8 66 15-865 17-9 64 19-7 24 

32 74 22-473 28-572 34-071 38-970 43-469 47-468 51-267 54-466 67-466 0-365 2-964 5-5 28 

28 73 54-6 73 2-2 72 9-1 71 15-2 70 21-0 69 26-0 68 30-9 67 34-9 66 39-0 65 42-4 64 46-0 63 49-2 32 

24 73 24-072 33-071 41-570 49-069 56-069 2-268 8-1 67 13-3 66 18-165 22-7 64 26-9 63 30-9 36 

20 72 60-772 1-571 11-470 20-369 28-7 68 36-067 43-366 49-465 65-465 0-864 6-963 10-7 40 

16 72 15-271 27-670 39-169 49-668 59-1 68 8-0 67 16-2 66 23-5 65 30-6 64 36-9 63 43-1 62 48-7 44 

12 71 37-6 70 61-8 70 4-7 69 16-6 68 27-7 67 37-6 66 47-3 65 65-7 65 3-9 64 11-3 63 18-4 62 25-0 48 

8 70 68-070 14-069 28-668 41-867 54-267 6-666 16-566 26-164 35-463 43-862 52-061 59-5 62 

4 70 16-869 34-368 50-468 5-1 67 19-1 66 31 - 8 66 43-864 54-8 64 5-2 63 14-8 62 23-9 61 32-5 0 66 

2 ^ 0 69 34-268 53-268 10-767 27-066 42-366 56-365 9-664 21-8 63 33-4 62 44-1 61 54-4 61 3-9 1 0 

22 66 68 50-368 10-767 29-766 47-566 4-0 65 19-4 64 34-063 47-4 63 0-1 62 12-061 23-360 33-9 4 | 

62 68 6-067 27-066 47-4 66 6-4 65 24-4 64 41-063 66-963 11-4 62 25-5 61 38-5 60 60-9 60 2-5 8 

48 67 18-766 42-166 3-8 65 24-2 64 43-4 64 1-4 63 18-562 34-3 61 49-4 61 3-660 17-059 29-8 12 

44 66 31-565 66-165 19-264 40-864 1 -4 63 20-5 62 38-9 61 55-8 61 12-2 60 27-4 59 42-058 55-8 16 

40 65 43-265 9-2 64 33-4 63 56-5 63 18-162 38-7 61 58-161 16-3 60 33-7 59 50-159 5-858 20-7 20 

36 64 64-364 21-463 46-963 11-062 34-161 55-661 16-460 35-759 54-259 11-858 28-557 44-4 24 

32 64 4-463 32-862 59-4 62 24-961 48-961 11-860 33-659 54-1 59 13-858 32-257 50-1 57 7-1 28 

28 63 14-062 43-662 11-361 37-861 3-1 60 27-059 49-9 59 11-6 58 32-2 57 51-9 57 10-7 66 28-7 32 

24 62 23-061 53-661 22-460 50-060 16-459 41-459 6-458 28-157 49-957 10-656 30-555 49-6 36 

20 61 31-561 3-060 33-060 1 -6 59 29-0 58 55 - 1 68 20-2 57 43-8 57 6-7 66 98-4 66 49-3 65 9-4 40 

16 60 39-460 12-059 42-859 12-658 40-958 8 - 0.57 34-1 56 68-9 56 22-6 56 45-5 55 7-454 28-4 44 

12 59 46 - 9,59 20-4 58 52 - 2.58 22-9 57 52-2 57 20-3 56 47-4 56 13-1 65 38 - 0.55 1-7 54 24-7 63 46-8 48 

8 58 54-0 58 28-3 58 1-1 57 32-657 3-056 32-056 0-0 55 26-7 54 52-6 54 17-453 41 - 3.53 4-2 62 

4 58 0-757 35-957 9 - 5,56 41-9 56 13-2 55 43-165 12-1 54 39-8 54 6-6 53 32-3 52 57-2 62 21-1 1 56 


22 0 57 7 - 

21 66 66 13 
62 65 18 
48 64 24 
44 63 29 

40 52 34 
36 61 39 
32 60 43 
28 49 48 
24 48 62 

20 47 66 
16 46 69 
12 46 3 
8 45 7 
4 44 10 


1 56 43-056 17-5 
•1 55 49-855 25-1 
■754 66-354 32 -£ 
•254 2-353 39-5 
•353 8-352 45 -{ 

•352 13-951 62 -; 
-151 19-350 58 -i 
-650 24-450 4 -i 
•049 29-349 9 -' 
•048 34-148 14 - 

•147 38-6 47 20 - 
1-946 43-146 24 - 
i -745 47-246 29 - 
'•144 61-3 44 34 - 
)-643 66-2 43 38 - 


50 - 7.55 : 
59-2 64 
7-253 
1 14-9 52 
! 22-251 

. 29-351 
) 36 - 0.50 
) 42-5 49 

3 48-7 48 
7 54-7 47 

7 0-4 46 
6 6-046 
5 11-3 44 

4 16-643 
3 21-4 43 


22-954 63-864 23 - 7.53 52 - 3.53 20 - 0.52 46-652 12-551 37-3 2 0 

. 32-254 4-063 34-763 4-352 32 - 8.52 0-4 51 27-0 50 62-9 4 

41-1 53 13-662 45-352 15 - 7,51 46-251 13 - 6.50 41-250 7-8 8 

49-552 23-061 55-451 26-650 66-960 26-349 54-7 49 22-3 12 

67-751 31-851 5-250 37 - 1.50 8-349 38-4 49 7-848 36-2 16 

6-4 50 40-6 60 14-4 49 47-3 49 19-2 48 60-2 48 20-3 47 49-6 20 

12-9 49 48-6 49 23-4 48 57-0 48 29-8 48 1-547 32-547 2-6 24 

20-0 48 56-4 48 32-0 48 6-4 47 39-9 47 12-4 46 44-1 46 15-0 28 

27-048 4-047 40-347 15-446 49-746 22-946 65-545 27-1 32 

33-647 11-346 48-346 24-046 69-1 45 33-2 45 6-444 38-8 36 

40-046 18-445 66-046 32-646 8-2 44 43-044 17-043 50-2 40 

46-146 25-246 3-644 40-644 17-143 52-5 43 27-343 1-1 44 

62-144 31-744 10-743 48-543 26-6 43 1-7 42 37-142 11-8 48 

67-843 38-143 17-642 66-142 33-942 10-7 41 46-841 22-1 52 

3-342 44-242 24-442 3-541 41-941 19-440 66-240 32-2 2 


I43 13-942 69-042 43-042 26-342 8-741 50-241 30-941 10-640 49-640 27-840 5-339 42 0 


2 



j39 69' 
38 59' 
|37 59' 
36 69- 
[36 ^9- 

34 69- 
[33 69- 
32 69- 
31 69- 
30 59- 


) 0 


24 69- 
23 69- 
|22 69- 
21 69- 
[20 59- 

19 69- 
18 69- 
17 69-; 
16 59-1 
16 69-1 


69'914 68- 
59-913 68- 
69-912 68- 
69-911 58- 
10 59-910 68- 


57-8 39 
67-8 38 
67-9 37 
57-8 36 


58-035 55-5 35 


57- 9 34 
68-0 33 

58- 0 32 
68 ' 


' 58-2 29 
1 68-2 28 
7|27 68-2 27 
! 68-3 26 
i 68-3 25 

68-3 24 
68-8 23 
68-3 22 
68-4 21 


65-139 
66 -2 38 
55-337 
55-4 36 


55- 6 34 

56- 7 33 


34 48 
33 48 
32 49 
31 49 

56-0130 53-2 30 49 


66-8 32 
65-9 31 


58-4|20 56-720 54 
56-8 19 54 


47 
•6 38 47 
•9 37 47 
•136 48 
3 35 48 


53 -oh 


0 39 41- 
4 38 42 
7 37 42 
036 43 
3 35 43 

34 44 
33 44 
32 44 
31 45 
30 45 


8 39 35-7|39 28-7|39 20-8 
338 36-3 
837 37-0 
36 37-6 
36 38-21 


38 29-5 
37 30-3 
36 31-2 


38 21-9 = 
37 23-0! 
36 24-] 


•4 


34 38-8 
633 39-4 
9 32 40-0 
431 40-61 
30 41 


|35 32-0 35 25 
834 


34 32 
33 33-6 
32 34-3 
31 35-1 
30 35-8 


26-134 
33 27-1 33 
32 28-0 32 
31 29-0 31 
30 29-9 30 


7 34 10 
9 33 12 
132 13 

3 31 14 

4 30 16-3 


36 46' 
35 47- 
•034 60- 

833 62- 
5 32 54- 


5 32 6-3|31 56- 
9 31 

8 -6130 


30 


56-1 29 63- 
56-2 28 63- 
56-2 27 53- 
56-3 2 6 53- 
56-4 25 63-9 

66-4 24 64- 
66-6 23 54- 
56-6 22 54- 
56-6 21 64- 


'-0 


18 54 
17 56 
16 55 

15 65 -21 IS 53 


•1 


1-8 


29 41-629 36-5 
28 42-128 37-2 


24 61- 
23 61- 
22 51- 
21 61- 
20 52- 


27 42-627 37-91 
•226 43-1 26 38-5 
•6 25 43-6 26 39 

•924 44 
1-223 44 
1-522 45 
•9 21 45 
■2 20 45 


19 52- 
18 52- 
17 62- 
116 52- 


9 

59-9 

9 58-7 

9 57-4 

9 55*9 

8 

59*9 

8 58*8 

8 57-4 

8 56-0 

8 

0-0 

7 58-7 

7 57-5 

7 56*1 

7 

0-0 

6 58*8 

6 67-5 

6 56*2 

6 

0*0 

5 58-8 

5 57-6 

5 56*2 

6 

0-0 

4 58-8 

4 57*6 

4 56-3 

4 

0-0 

3 58*8 

3 57*7 

3 56-4 

3 

0*0 

2 58-8 

2 57-7 

2 56*6 

2 

0*0 

1 58-9 

1 57-8 

1 66*7 

1 

0-0 

0 58-9 

0 57-9 

0 56*8 


14 so- 
ls 51- 
|12 Si- 
ll 51- 
10 52- 


■6 19 46-3|l9 42- 
•818 46- 
•117 47-1] 

•416 47-5] 

•715 47-91 


29 30 -Si 
28 31-7 
27 32 -51 
26 33-4 
26 34-1 


29 24-6 29 17 
28 25-6 28 19 
27 26-7 27 20-2 
26 27-7 26 21- 
25 28-725 22- 


24 35 
23 35 
22 36 
21 37 
20 38 


0 24 29 -7124 24 
7 23 30 
22 31 
21 32 


4 50-4 
3 60 -sl 
2 51-3 
1 51-7 
0 52-2 


l|20 33-620 28-7 

19 29-8 
18 30-9 
17 32-0 
16 33 -Ol 
15 34-1 


■723 25-21 
7 22 26-4 
6 21 27-6 


4 46-8 
3 47-6 
2 48-3 
1 49-1 
0 49 


|29 10-2 29 
11-828 
|27 13-4 
14-826 
16-426 


17-824 11- 


23 19-2 
22 20-6 
21 22-0 
20 23-4 

19 24-7| 


'•0 


16-1 


14 26-8 
13 28-3 
12 29-7 
11 31-2 
:o 32-6 

9 34-0 
8 35-4 
7 36-8 
6 38-2 
5 39-5 


0 0-0 0 1-0 0 2-1 0 3-1 0 4-2 0 6-2 0 6-3 0 7-3 0 8-4 0 9-4 


0 10-4 0 11-4 0 12-6 



TRUE ALTITUDE OF BODY. 



Westerly Hour 
Angle. 

Decli 

Contrary 

Name. 

nation 

Same 

Name, 

h. m. 

h. m. 

930 

9 0 

7 4 

8 56 

4 8 

52 

0 12 

48 

5 16 

44 

0 20 

40 

4 24 

36 

28 

32 

9 32 

28 

1 36 

24 

3 40 

20 

4 44 

16 

i 48 

12 

4 52 

8 

3 56 

4 

4 0 

8 0 

) 4 

7 . 66 

^ 8 

62 

r 12 

48 

16 

44 

5 20 

40 

24 

36 

28 

32 

[ 32 

28 

r 36 

24 

{ 40 

20 

; 44 

16 

48 

12 

1 62 

8 

4 56 

4 

5 0 

7 0 

4 

6 56 

8 

62 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

5 56 

4 

6 0 

6 0 



TEVE ALTITUDE OF BODY. 
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Crossing this line is also equivalent to a cbange of sign in the altitude from + to or vice lersa. 
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TBUB ALTITUDE OF BODY. 









TRUE ALTITUDE OF BODY. 


15 


LATITUDE 2° 


Westerly 



DECLINATION — same Name 

as — 

LATITUDE. 


1 

»Vesterly 














Hour 

Hour __ 

Angle. 

13 ° 

14° 

15° 

16 ° 

17° 

18 ° 

19 ° 

20 ° 

21 ° 

22 ° 

23 ° 

24 ° 

Angle. 


0 t 

t 

0 f 

t 

t 

0 to 

f 

1 

1 

t 

3 / 

t 

h. m. 

h. 111. 
24 0 

ro 0-07 

8 0*07 

7 0*07 

6 0*07 

5 0*07 

4 0*07 

0-07 

2 0*07 

1 0*07 

0 0*06 

9 0*06 

8 0*0 

0 0 

23 56 

IS 57*4 7 

7 57*47 

6 57*77 

5 57*9 7 

4 58-17 

3 58*2 7 

2 58*171 58*4 7 

0 58-46 

9 58*6 6 

8 58*66 

7 58*7 

4 

52 

IS 49*37 

7 49*97 

6 51-07 

5 51*77 

4 52-37 

3 52-87 

2 53*07 

1 53*77 

0 54-16 

9 54*4 6 

8 54-5 6 

7 54*8 

8 

48 

78 36*3 7 

7 38*07 

6 39*97 

5 41*57 

4 42*87 

3 43*97 

2 44-57 

1 45*97 

0 46-66 

9 47*4 6 

8 47*9 6 

7 48-4 

12 

44 

r8 18*67 

7 21*97 

6 24-9 7 

5 27*47 

4 29-67 

3 31*67 

2 33*17 

1 34*87 

0 36-26 

9 37-6 6 

8 38*6 6 

7 39*7 

16 

40 

77 56*2 7 

7 1*47 

6 5-87 

5 9-57 

4 12*97 

3 15-97 

2 18-47 

1 21-07 

0 23-06 

9 25*06 

8 26-7 6 

7 28-4 

20 

36 

77 29-9 7 

6 37*07 

5 43*07 

4 48-2 7 

3 53*0 7 

2 57*07 

2 0*67 

1 4*27 

0 7-ie 

9 9*96 

8 12*36 

>7 14*7 

24 

32 

77 0*07 

6 8*87 

5 16*77 

4 23-67 

'3 30*0 7 

2 .35*2 7 

1 40*07 

0 44*7e 

|9 48-8 f 

>8 62-4:6 

t7 55*6 ( 

56 58*7 

28 

28 

76 26*9 7 

5 37*87 

'4 47*5 7 

^3 56*1 7 

'3 3*9 7 

'2 10*87 

1 16*67 

’0 22-6 e 

.9 27-6 « 

)8 32*5 C 

>7 36*6 t 

56 40*6 

32 

24 

75 50*7 7 

'5 3-81 

'4 15*4 7 

'3 25-8 7 

^2 35*2 7 

a 43*57 

'0 51-Of 

)9 58*0( 

>9 4-2f 

58 10*1 ( 

>7 15 *4 ( 

56 20*3 

36 

20 

75 12*2^ 

r4 27*2 7 

^3 40*8' 

12 52-9' 

72 3*9 ' 

71 13*8^ 

^0 22*7 ( 

59 31-3 ( 

)8 38 *6 ( 

57 45*6( 

36 62*0( 

55 57*9 

40 

16 

74 31*4^ 

IS 48*3' 

IS 3*9' 

12 17*9' 

71 30*6' 

70 41*9( 

59 62-3( 

39 2-2( 

>8 11*0( 

57 19*1 ( 

56 26*5 

55 33*6 

44 

12 

73 48*7^ 

IS 7*6' 

n 24*9' 

71 40*7' 

70 55*1' 

70 8*0( 

59 19*8< 

38 31*1 ( 

57 41 -SI 

36 50*6 ( 

55 59*3 

35 7*4 

48 

8 

73 4*4' 

72 25-0' 

71 44*2' 

71 1*6 

70 17*7 

39 32*2 ( 

38 45* 6 ( 

37 58-2 ( 

37 9-61 

36 20*4 

35 30*2 

34 39*5 

62 

4 

72 18-4 

71 40*9' 

71 1-8 

70 21*0 

39 38*5 

38 54*7 ( 

38 9*5< 

37 23*6 

36 36-4 

35 48*3 

J4 59-5 

54 9*9 

0 66 

23 0 

71 31-4 

70 55*5 

70 18*1 

69 38*9 

68 58*0 

58 15*5 

57 32-0 

66 47*4 

66 1*5 

65 14-8 

34 27*0 

63 38*8 

1 0 

22 56 

70 43-1 

70 8*8 

69 32*9 

68 55*5 

68 15-9 

67 34*9 

66 52*8 

66 9*6 

65 25*2 

64 39*7 

53 53*3 

63 6*0 

4 

62 

69 53*9 

69 21*1 

68 46*7 

68 10*6 

67 32*6 

66 53*2 

66 12*3 

65 30*6 

64 47*3 

64 3*2 

63 18*0 

62 32*0 

8 

48 

69 3*7 

68 32*5 

67 69-4 

67 24*7 

66 48*2 

66 10-2 

65 30*7 

64 50-1 

64 8*3 

63 25*5 

62 41*5 

61 56*7 

12 

44 

68 12*9 

67 42*9 

67 11-2 

66 37*9 

66 2*7 

65 26*0 

64 47*8 

64 8*7 

63 28-0 

62 46*5 

62 3*7 

61 20*1 

16 

40 

67 21*2 

66 52*5 

66 22-3 

65 50-2 

65 16*3 

64 40*8 

64 4*0 

63 26*1 

62 46*8 

62 6*3 

61 24*8 

60 42*3 

20 

36 

66 29*0 

66 1*6 

65 32*4 

65 1-8 

64 28*9 

63 54-8 

63 19*1 

62 42*5 

62 4*4 

61 25*2 

60 44*7 

60 3*5 

24 

32 

65 36*4 

65 9*9 

64 42*0 

64 12*3 

63 40*9 

63 7-9 

62 33*5 

61 58-0 

61 21*1 

60 42*9 

60 3*8 

59 23*6 

28 

28 

64 43*1 

64 17*9 

63 50*8 

63 22-5 

62 52*1 

62 20-4 

61 47*0 

61 12*7 

60 36*9 

60 0*0 

59 22*0 

58 42*9 

32 

24 

63 49*4 

63 25*1 

62 59*4 

62 31*9 

62 2*6 

61 32*0 

60 59*9 

60 26*6 

59 51*9 

59 16*2 

58 39*2 

58 1*2 

36 

20 

62 55*3 

62 32*0 

62 7*3 

61 40*9 

61 12*6 

60 43*0 

60 11*9 

59 39*9 

59 6*3 

58 31*5 

57 55*6 

57 18*8 

40 

16 

62 1-0 

61 38*4 

61 14*6 

60 49*3 

60 22*1 

59 53*3 

59 23*4 

58 52-4 

58 19*8 

57 46*2 

57 11*3 

56 35*5 

44 

12 

61 6*3 

60 44*7 

60 21*6 

59 57*2 

59 31*0 

59 3*3 

58 34*3 

58 4-2 

57 32*7 

57 0*3 

56 26*4 

55 51*5 

48 

8 

60 H*2 

59 50*5 

59 28*3 

>59 4*6 

158 39*4 

58 12*8 

■57 44-7 

57 15*6 

56 45*1 

56 13*5 

55 40*7 

55 7*0 

62 

4 

59 15*8 

58 56*0 

>58 34*6 

158 11*9 

>57 47*4 

57 21*6 

56 54*6 

56 26*5 

>55 56*9 

55 26*2 

54 54*5 

54 21*6 

1 66 

22 0 

58 20*3 

158 1*1 

57 40*0 

157 18*7 

'56 55*1 

.56 30*1 

56 4*C 

)55 36*g 

555 8*2 

154 38*6 

54 7*6 

153 35*8 

2 0 

21 56 

57 24*e 

157 6*1 

.56 46-^ 

!56 25*] 

.56 2‘4 

t55 38*4 

:55 13*C 

)64 46*e 

154 19-C 

)53 50*2 

1,53 20*2 

;52 49*3 

4 

52 

56 28*7 

'56 10*^ 

555 51*7 

^55 31*1 

J65 9*^ 

t54 46*S 

5 54 21*( 

>53 56*5 

553 29*i 

553 i*e 

.52 32*^ 

c52 2*4 

8 

48 

65 32*f 

>55 15*; 

J54 56*1 

)54 S7‘i 

2 54 16*( 

)53 53 *( 

>53 30*( 

)53 5*S 

5 52 39*,- 

552 12*2 

!51 44*] 

[51 15*0 

12 

44 

54 36*] 

L54 19*( 

)54 1*1 

)53 42*1 

)53 22-i 

353 0*'3 

7 52 S7'i 

3 52 14*( 

)51 48*^ 

5 51 22 -C 

)50 55 

550 27*1 

16 

40 

53 39*( 

5 53 23 * ' 

753 6*< 

3 52 48*: 

3 52 28*< 

352 7*^ 

5 51 45*^ 

1-61 22*5 

550 58*] 

L60 32*( 

5 50 6*: 

L 49 38*7 

20 

36 

62 43*; 

L 52 27*' 

7 52 11*: 

151 63*i 

551 34*^ 

151 14*i 

2 50 52*7 

7 50 30*^ 

150 6*{ 

3 49 42*J 

5 49 16 *< 

3 48 50*0 

24 

32 

51 46*1 

151 31*^ 

151 15*> 

6 50 58*i 

5 50 40*; 

150 20*1 

5 49 59*^ 

349 38*; 

249 15*1 

3 48 51 •( 

3 48 26*1 

348 1*0 

28 

28 

60 49*: 

350 35*; 

250 19*i 

850 3* 

3 49 45 *i 

5 49 26* < 

649 6*> 

6 48 45*' 

7 48 23* < 

648 0*i 

5 47 36*i 

5 47 11*6 

32 

24 

49 52- 

449 38*' 

649 23* 

949 8* 

0 48 50*: 

8 48 32*J 

5 48 13*; 

2 47 53*1 

047 31*1 

6 47 9*! 

3 46 45* 

8 46 21*6 

i 36 

20 

48 65*: 

2 48 42* 

148 27* 

9 48 12* 

547 55* 

9 47 38* 

2 47 19* 

547 0* 

046 39* 

3 46 17*' 

7 45 65* 

0 45 31*£ 

) 40 

16 

47 58* 

147 45* 

3 47 31* 

6 47 16* 

8 47 0* 

8 46 43* 

7 46 25* 

6 46 6' 

8 45 46* 

7 45 25* 

8 45 3* 

9 44 41 *S 

} 44 

12 

47 0* 

7 46 48* 

5 46 35* 

2 46 21* 

046 5* 

5 45 49* 

145 31* 

6 45 13* 

3 44 53* 

9 44 33* 

7 44 12* 

5 43 50*^ 

) 48 

8 

. 46 3* 

4 45 51* 

5 45 38* 

8 45 25* 

045 10* 

144 54* 

3 44 37* 

344 19* 

7 44 1* 

043 41* 

4 43 20* 

8 42 59 *i 

) 52 

4 

: 46 5* 

9 44 54* 

5 44 42* 

2 44 29* 

044 14* 

6 43 59* 

3 43 42* 

9 43 25* 

9 43 7* 

8 42 48* 

8 42 29* 

042 8*; 

} 2 56 

21 c 

► 44 8* 

4 43 67* 

4 43 45- 

6 43 32* 

843 18* 

9 43 4* 

1 42 48* 

4 42 31* 

9 42 14* 

441 56* 

1 41 36* 

9 41 16*1 

3 3 0 
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TEDE ALTITUDE OF BODY. 



LATITUDE 2^ 


DECLINATION — same Name as — latitude. 



1 0 44 57-946 0’445 1-845 2-145 

1 66 43 58-044 0-444 1-844 2-244 

52 42 58-043 0*443 1*843 2*343 

48 41 58-142 0*642 1*942 2*342 

44 40 68-141 0*641 1*941 2-541 

40 39 68-240 0*540 2*040 2*540 

36 38 58*339 0*639 2*039 2*639 

32 37 58*338 0*638 2*138 2*738 

28 36 58-437 0*737 2*137 2*837 

24 35 58*4 36 0*736 2*236 2*836 

20 34 58*535 0*835 2*236 3*035 

16 33 68*6 34 0*834 2*334 3*034 

12 32 58*7 33 0*833 2*333 3*1 33 

8 31 58*7 32 0*8 32 2*4 32 3*2 32 

4 30 58*7 31 0*9 31 2*431 3*331 

jO 0 29 58-830 0*930 2*430 3*330 

.9 66 28 68*829 0*929 2*429 3*529 

62 27 68*828 1*028 2*528 3*528 

48 26 58*9 27 1*027 2*627 3-627 

44 25 58*926 1*026 2*626 3*726 

40 24 69*025 1*125 2*6 25 3*8 26 

36 23 69*024 1*124 2*724 3-824 

32 22 59*123 1*223 2*823 3*923 

28 21 59*122 1*222 2*822 4-022 

24 20 69*2 21 1*221 2*921 4*1 21 

20 19 59*220 1*220 2*920 4*220 

16 18 59*219 1*319 3*019 4*319 

12 17 59*318 1*318 3*018 4*418 

8 16 59*317 1*417 3*1 17 4*517 

4 15 59*316 1-416 3*216 4*616 


.9 0 14 69*415 

,8 56 13 69*414 
52 12 59*413 
48 11 59*512 
44 10 69*511 

40 9 59*610 

36 8 69*6 9 

32 7 69*6 8 

28 6 59*7 7 

24 5 69*7 6 

20 4 69*8 6 

16 3 69*8 4 

12 2 69*9 3 

8 1 69*9 2 

4 1 0*0 1 


1*515 3*215 
• 1*514 3*314 
1*513 3*313 
1*612 3*412 
1-611 3*411 

1-710 3*610 
1*7 9 3*6 9 
1*8 8 3-6 8 
1*8 7 3*7 7 
1*8 6 3*7 6 

1*8 5 3*8 5 
1*9 4 3*9 4 
1*9 3 4*0 3 
2*0 2 4*0 2 
2*1 1 4*1 1 


56*744 63*044 48*144 42*2 44 35*244 27*444 18*4 
57*243 53*643 48*943 43*243 36*643 29*043 20*4 
57*6 42 54*2 42 49*7 42 44*3 42 37*9 42 30*6 42 22*4 
58*141 54*7 41 60*541 45*341 39*141 32*241 24*3 
58*440 65*340 51*340 46*340 40*440 33*840 26*2 

58*839 55*839 52*039 47*239 41*739 35*339 28*0 
59*238 66*438 52*738 48*238 42*938 36*738 29*8 
59*637 56*9 37 53*537 49*237 44*037 38*237 31-5 
69*936 57*436 54*236 50*036 46*136 39*636 33*2 
0*335 57-935 54*835 50*935 46*335 41*035 34*9 

0*6 34 58*4 34 55*5 34 51*8 34 47*4 34 42*3 34 36*5 
1*033 58*933 56*233 52*733 48*533 43*733 38*1 
1-332 59*432 56*832 53*532 49*532 45*032 39*7 
1*731 59*9 31 57*531 54*331 50*631 46-331 41*3 
2*0 31 0*4 30 58*130 55-2 30 51*6 30 47*6 30 42*8 

2*430 0*829 58*829 66*029 52*729 48*829 44*3 
2*729 1*428 59*428 66*828 53*628 50*128 45*8 
3*128 1*828 0*027 57-627 64*727 51*227 47-3 
3*427 2*327 0*626 58*426 55*626 52*626 48*7 
3*726 2*726 1*325 59*225 56*725 53*725 50*2 

4*025 3*225 1*825 0*024 57*624 54*924 51*6 
4*424 3*624 2*624 0*723 68*623 56*023 63*0 

4*723 4*1 23 3*123 1*5 22 59*522 57*2 22 54*4 

5*022 4*622 3*722 2*222 0*521 58*421 65*8 

5*321 5*021 4*221 3*021 1*420 59*5 20 67*1 

' 5*720 5*420 4*820 3*820 2*420 0*719 68*5 

' 6*019 5*919 5*419 4*519 3*319 1*818 59*9 

; 6*318 6*418 6*018 5*218 4*218 2*9 18 1*2 

6*717 6*817 6*617 6*017 6 * il 7 4*017 2*5 
^ 7*016 7*216 7*216 6*816 6*116 5*1 16 3*8 


3*330 2*4 30 
3*529 2*729 
3*728 3*128 
4*027 3*427 
4*226 3*726 

4*426 4*025 
4*624 4*424 
4*923 4*723 
5*122 5*022 
5*321 5*321 

5*620 5*720 
5*819 6*019 
6*018 6*318 
6*317 6*717 
6*516 7*016 

6*715 7*315 
6*914 7*614 
7*213 8*013 
7*412 8*412 
7*611 8*611 

7*910 9*010 
8*1 9 9*4 9 
8*4 8 9*7 8 
8*6 7 10*0 7 
8*9 6 10*4 6 

9*1 5 10*8 5 
9*4 4 11*1 4 
9*6 3 11*5 3 
9*9 2 11*8 2 
10*2 1 12*2 1 


7*715 7*815 7*515 7*015 6*215 5*2 

8*114 8*414 8*214 7*914 7*414 6*5 

8*613 8*9 13 9*013 8*813 8*5 13 7*8 

9*012 9*512 9*712 9*712 9*6 12 9*1 

9*511 10*111 10*511 10*611 10*711 10*4 

9*910 10*710 11*210 11*510 11*810 11*8 
10*4 9 11*3 9 12*0 9 12*4 9 12*9 9 13*1 

10*9 8 11*9 8 12*7 8 13*4 8 14*0 8 14*4 

11*3 7 12*5 7 13*4 7 14*3 7 15*1 7 15*7 

11*8 6 13*1 6 14*2 6 15*2 6 16*2 6 17*0 

12*2 5 13*6 5 15*0 5 16*1 5 17*3 5 18*3 

12*7 4 14*3 4 15*7 4 17*1 4 18*4 4 19*7 

13*2 3 14*9 3 16*4 3 18*0 3 19*6 3 21*0 

13*7 2 15*5 2 17*2 2 18*9 2 20*7 2 22*3 

14*1 1 16*1 1 18*0 1 19*9 1 21*8 1 23*6 


0*0 0 2*1 0 4*2 0 6*3 0 8*4 0 10*4 0 12*6 0 14*6 0 16*7 0 18*8 0 20*8 0 22*9 0 24*9 
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The thin horizontal line indicates the passage over the Prime Vertical. 




Westerly 

Hour 


TEUE ALTITUDE OF BODY. 


LATITUDE 2°. 


DECLINATION — same Name as — latitude. 


Angle. I 230 5^4.0 10O ^30 ^90 20 ° 21 ° 22 ° 23 ° 24 : 


18 ° 

19 ° 

0 f 

0 r 

43 4*1 

42 48 

42 8*8 

41 53 

41 13^4 

40 58 

40 17-9 

40 3 

39 22*3 

39 8 


Westerly 

Hour 

o Angle. 








TBUE ALTITUDE OF BODY. 



LATITUDE 2° 


DEOLiNATiON — contrary Name to — latitude. 


9 ° 10° 11° 12° I 



24 0 88 0-0 87 0-0 86 0*0 85 0*0 84 : 
23 56 87 4 : 5-786 50*2 85 52*684 64:*1 83 
52 87 10*286 23-7 85 31*784 36-983 
48 86 23*785 45*5 85 0-084 10*283 
44 85 31-785 0*0 84 20*6 83 36-0 82 

40 84 36*884 10*283 35*982 55*882 
36 83 40*583 17*682 47*482 11*581 
32 82 43*282 23*1 81 56*381 24*080 
28 81 45*381 27*4 81 3*480 34*180 
24 80 46*8 80 30*9 80 9*279 42*379 

20 79 48*2 79 33*7 79 13*9 78 49*4 78 
16 78 49*378 36*078 17*877 55*377 
12 77 50*2 77 37*9 77 21*2 77 0*376 
8 76 51*076 39*6 76 24*1 76 4*575 
4 75 51*6 75 41*1 75 26*6 75 8*2 74 


0*083 
55*182 
40*6 82 
17*682 
47*581 

11*681 
31*3 80 
47*180 


20*7 77 
28*676 
35*4 76 
41*4 75 
46*674 


23 0 74 52*2 74 42*3 74 28 
22 56 73 52-7 73 43*4 73 30 
52 72 53*2 72 44*3 72 32 
48 71 53*5 71 45-3 71 33 * 
44 70 54*0 70 46*1 70 35 * 

40 69 54-2 69 46*8 69 36 ' 
36 68 54-5 68 47*4 68 37 * 
32 67 54*8 67 48-1 67 38 * 
28 66 65 *] 66 48*6 66 39 * 
24 65 55*3 65 49*1 65 40 * 

20 64 55*5 64 49*6 64 41 * 
16 63 55*6 63 49-9 63 42 * 
12 62 55-9 62 50*4 62 42 * 
8 61 56*161 50*6 61 43 * 
4 60 56*2 60 51*0 60 43 * 


22 0 59 56*3 59 51*3 59 44 
21 56 58 56*5 58 51*6 58 44 
52 57 56*6 57 51-9 57 45 
48 56 56-8 56 52*1 56 45 
44 55 56*9 55 52*4 55 46 

40 54 57*054 52*6 54 46 
36 53 57*153 52*9 53 47 * 
32 52 57*2 52 53*0 52 47 ' 
28 51 57*3 51 53*3 51 47 * 
24 50 57*4 50 53-4 50 48 * 

20 49 57*549 53*749 48 * 
16 48 57*648 53*848 48 * 
12 47 57*7 47 54*047 49 * 
8 46 57*7 46 54*146 49 * 
4 45 57*845 54*345 49 * 


774 11 * 

6 73 14 - 
3 72 17 * 
971 19 * 

2 70 21 * 

5 69 23 * 

7 68 25 * 

7 67 26 * 

6 66 28 * 

5 65 29 * 

3 64 30 * 

0 63 32 * 

6 62 33 * 

3 61 34 * 
9 60 35 * 

4 59 35 * 
9 58 36 * 

4 57 37 * 
9 56 38 * 
3 55 38 * 

8 54 39 * 

1 53 40 * 

5 52 40 * 

9 51 41 * 

2 50 41 * 

5 49 42 *; 
948 42*1 
147 43 *; 
446 43 *i 

7 45 44 ■< 


5 73 51*2 73 

6 72 55*3 72 

2 71 58*9 71 
571 2*270 
570 5*269 

5 69 7*8 68 

3 68 10*3 67 
967 12*666 
366 14*665 
665 16-565 

8 64 18*2 64 
063 19*963 
1 62 21-4 62 
0 61 22*9 61 
0 60 24*2 60 


23*9 80 
46*9 80 
6-179 
22*4 78 
36*3 77 

48*177 
58-2 76 
7*175 
14*7 74 


27*6 73 
32*9 72 
37*7 71 
42*2 70 
46*2 69 

49*768 
52*9 67 
55*9 66 
58*865 
1*3 64 

3-763 

5*962 

7*961 

9*960 

11*659 


0*081 
56*2 80 
45*2 80 
27*5 80 
3*680 

34*3 79 
0*579 
22*6 78 
41*7 77 
58*177 

12*2 76 
24*7 75 
35*575 
45*174 
63*5 73 

1*2 72 
8*071 
14*0 70 
19*669 
24*6 69 

29*3 68 
33*4 67 
37*2 66 
40*7 65 
44*164 

47*2 63 
50*0 62 
52*6 61 
55*0 60 
57*4 59 


0*080 
56*7 79 
46*9 79 
31*079 
9*3 79 

42*678 
11*578 
36*777 
58*2 77 
17*076 

33*7 75 
48*3 75 
1*174 
12*6 73 
22*9 72 


0*079 0*078 O ' 
57*0 78 57*2 77 57 ' 
48*2 78 49*077 50 - 
33*778 35*877 37 ' 
14*078 18*077 21 ' 

49*5 77 55*4 77 0 ' 
20*8 77 28*6 76 35 ' 
48*4 76 58*2 76 7 ' 
12*5 76 24*7 75 35 
33*875 48*375 1 


077 0*076 0*0 

6 76 57-9 75 57*9 
2 76 51*0 75 51*6 
9 76 39*4 75 41*2 
4 76 24*3 75 26*9 

576 4*9 75 8*9 

7 75 41*9 74 47*3 
2 75 15*3 74 22*4 
7 74 45*7 73 54*3 
4 74 13*0 73 23*5 


52*775 9*4 74 24*3 73 38*0 72 50*1 
9*574 28*173 45*173 0*672 14*6 
24*473 45*073 3*872 21*371 36*9 
37*6 73 0*2 72 20*9 71 40*0 70 57*1 
49*672 14*071 36*470 57*1 70 15*8 


32*072 0*571 26*470 50*470 12*869 33*2 
40*471 10*270 37*670 3*369 27*1 68 49*2 
47*8 70 19-1 69 48*0 69 14*9 68 40*4 68 3*8 
54*569 27*268 57*468 25*867 52*5 67 17*4 
0*768 34*568 6*1 67 35*867 3*7 66 29*9 

6*367 41-367 14*066 45*066 14*2 65 41*6 
11*666 47*566 21*365 53*465 23*964 52*6 
16*365 53*4 65 28*265 1*364 32*8 64 2*6 
20*764 58*664 34*664 8*763 41*2 63 12*1 
24*864 3*663 40*463 15*562 49*262 20*9 

28*6 63 8*2 62 45*8 62 22*0 61 56-5 61 29*3 
32-262 12*561 51*061 27*961 3*460 37*2 
35-4 61 16*7 60 55*8 60 33*6 60 9*8 59 44*6 
38*660 20*460 0*4 59 38*859 16*058 51*4 
41*559 24*059 4*658 43*958 21*757 57*9 


) 25*4 59 13*3 58 59 
J 26*658 14*958 1 
^ 27*757 16*457 3 
> 28*756 17*856 5 
> 29-755 19*1 55 7 

: 30*6 54 20-4 54 8 ' 
I 31*553 21*653 10 ' 
! 32-4 52 22*8 52 11 ' 
33*251 23*8 51 13 * 
' 33*9 50 24*8 50 14 * 

34*549 25*849 15 * 
35*348 26*8 48 17 * 
35*947 27-747 18 * 
36*646 28*546 19 * 
37*245 29*445 20 * 


•6 58 44 

7 57 46 
6 56 49 

5 55 51 

2 54 53 

8 53 55 ' 

4 52 57 ' 

9 51 59 ' 

3 51 1 * 

6 50 3 * 

9 49 4 * 
1 48 6 - 
3 47 7 * 
546 9 - 

5 45 10 * 


*358 27-258 8 ' 
•8 57 30*5 57 12 ' 
•356 33*556 16 * 
•655 36*355 19 * 
*854 39*054 22 * 

•953 41-553 25 - 
•8 52 43*9 52 28 - 
*651 46*251 31 * 
*4 50 48*4 50 34 * 
*249 50*549 36 - 

•8 48 52*5 48 39 * 
■347 54*447 41 * 
■946 56*346 43 - 
345 58*045 45 * 
644 59*844 47 *' 


*7 57 48*6 57 27-2 57 4-3 
4 56 53-1 56 32*3 56 10*2 
0 55 57*2 55 37*3 55 15*7 
4 55 1*354 41-8 54 21*1 

6 54 5*1 53 46*3 53 26*1 

7 53 8*7 52 50*5 52 31*0 
652 12-1 51 54-551 35*6 

4 51 15*4 50 58*3 50 40*0 
0 50 18-5 50 2*049 44*2 
549 21*549 5*5 48 48*2 

048 24*448 8*847 52*0 
347 27*147 12*1 46 55*8 

5 46 29*946 15*1 45 59*3 
7 45 32*445 18*2 45 2*8 
7 44 34*844 21*044 6*2 


21 0 144 57*944 54*444 49*944 44*444 37*844 30*144 21*544 12*044 1*443 49*743 37*243 23*843 9*4 


2 
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TBTJE ALTITUDE OF BODY. 

LATITUDE 2°. 


Westerly Hour 
Angle. 


Same Contrary I qo 

Hame. Name. I ^ 


DECLINATIOI^ 


contrairij Name to 
same Name as 


LATITUDE. 


9 ° 10 ° 11 ° 12 ^ 


h. m. 

h. m. 

15 0 

21 0 

4 

20 56 

8 

52 

12 

48 

16 

44 

20 

40 ^ 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

15 S6 

4 

16 0 

20 0 

4 

19 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 : 

8 

16 56 

4 

17 0 

19 0 

4 

18 56 

8 

52 

12 i 

48 

16 1 

1 1 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

17 56 

4 

18 0 

o 

00 

1-H 


44 67-9 44 54*4 44 49*9 44 44*4 44 37*8 44 30*144 21*5 44 
43 68*043 54*643 50*143 44*743 38*443 30*943 22*643 


30 68*7 30 56 


15 69*315 57 

14 59*414 57 
13 59*413 57 
12 59*412 57 
11 59*511 67 
10 59*5 10 57 

9 59*6 9 57 
8 59*6 8 57 
7 59*6 7 57 
6 59*7 6 57 
5 59*7 5 57 

4 59*8 4 57 
3 59*8 3 57 
2 59*9 2 57 
1 59*9 1 57 
1 0*0 0 57 


4 24 58 

5 23 53 

6 22 53 

6 21 53 

7 20 53 


0 39 46 
2 38 46 

4 37 46 

5 36 47 

8 35 47 

9 34 47 

2 33-47 

3 32 48 

5 31 48 

6 30 48 

7 29 48 
9 28 49 
0 27 49 

2 26 49 

3 25 49 

4 24 49 

5 23 50 
622 50 
7 21 50 
9 20 50 

019 50 
118 51 
2 17 51 
316 51 
515 51 


139 40*3 39 33*7 39 26*2 39 
4 38 40*8 38 34*3 38 27*0 38 
737 41*237 34*937 27*937 
036 41*636 35*536 28*636 
335 42*135 36*135 29*4 35 


12*044 1*443 49*743 37*243 23*8 13 9*4 
13*243 3*042 61*642 39*542 26*4 12 12*5 
14*542 4*541 53*541 41*741 29*0 11 15*6 
15*641 6*040 55*340 43*840 31*5 10 18*4 
16*840 7*439 67*039 45*939 33*9 39 21*2 

17*939 8*838 58*738 47*938 36*3 38 23*8 
19*038 10*138 0*337 49*837 38*6 37 26*5 
20*037 11*437 1*936 61*636 40*7 36 29*0 
21*036 12*636 3*336 53*436 42*935 31*6 
22*035 13*835 4*834 65*234 46*034 33*9 


634 42*434 36*734 30*134 22*934 14*934 6*333 66*933 46*9 33 36'3 

833 42*933 37*133 30*833 23*833 16*1 33 7*632 58*632 48*9 32 38*6 

132 43*232 37*732 31*532 24*732 17*232 9*032 0*231 60*831 40*8 
431 43*631 38*231 32*231 25*531 18*331 10*331 1*830 52*730 42*9 

630 43*930 38*7 30 32*930 26*430 19*330 11*630 3*329 54*629 46*1 

829 44*329 39*229 33*529 27*229 20*429 12*829 4*828 56*2 28 47*2 

028 44*628 39*628 34*128 28*128 21*328 14*128 -6*227 58*027 49*1 

227 45*027 40*127 34*727 28*827 22*327 15*227 7*826 59*8*26 5M 

526 45*226 40*526 35*326 29*626 23*326 16*526 9*126 1*425 53*0 

725 45*625 40*925 35*925 30*325 24*225 17*525 10*625 3*024 65*0 

924 45*924 41*424 36*424 31*024 25*124 18*624 11*824 4*623 56*8 

023 46*123 41*823 37*023 31*723 26*023 19*723 13*223 6*1 22 58*6 

322 46*422 42*222 37*522 32*422 26*922 20*922 14*422 7*622 0*4 

521 46*721 42*521 38*021 33*121 27*721 21*821 16*721 9*1 21 2*2 

720 47*020 42*920 38*520 33*820 28*620 22*920 16*920 10*6 20 3*9 

819 47*219 43*319 39*1 19 34*419 29*419 23*919 18*119 12*1 19 6*6 

018 47*518 43*718 39*518 35*018 30*218 24*918 19*318 13*5 18 7*2 

217 47*817 44*017 40*017 35*717 31*017 26*817 20*517 14*9 17 8*9 

316 48*016 44*416 40*516 36*316 31*716 26*816 21*616 16*2 16 10*5 

515 48*315 44*715 41*016 36*915 32*616 27*815 22*816 17*6 15 12*0 


714 48*614 45 
813 48*813 45 
012 49*012 45 
111 49*211 46 
210 49*410 46 

4 9 49*6 9 46 

5 8 49*8 8 47 

7 7 60*0 7 47 

8 6 50*3 6 47 

0 5 50*5 5 47 

1 4 50*7 4 48 

2 3 50*9 3 48 

3 2 61*1 2 48 

5 1 51*2 1 49 

6 0 51*4 0 49 


1 14 41 
413 41 
712 42 
on 42 
410 43 

7 9 43 

0 8 44 

3 7 44 

6 6 44 
9 5 45 

1 4 45 

4 3 45 

7 2 46 
0 1 46 
3 0 47* 


414 37*5 
813 38*0 
312 38*6 
711 39*2 

1 10 39*7 

5 9 40*3 

0 8 40*8 
4 7 41*4 

8 6 41*9 

2 5 42*4 

6 4 42*9 

9 3 43*4 

3 2 43*9 

7 1 44*4 

1 0 44*9 


514 33*214 28*614 23*914 18*9 14 13*6 
013 34*013 29*613 26*013 20*2 13 15*2 
612 34*712 30*5 12 26*1 12 21*5 12 16*7 
211 35*4 11 31*311 27*211 22*8 11 18*2 
710 36*1 10 32*210 28*210 24*1 10 19*7 


9 36*8 9 33*1 9 29*2 
8 37*5 8 34*0 8 30*3 
7 38*2 7 34*8 7 31*3 
6 38*8 6 35*6 6 32*3 
5 39*5 5 36*4 5 33*3 

4 40*1 4 37*2 4 34*3 
3 40*8 3 38*0 3 35*3 
2 41*5 2 38*9 2 36*2 
1 42*1 1 39*7 1 37*2 
0 42*7 0 40*4 0 38*2 


9 25*3 9 21*2 
8 26*5 8 22*6 
7 27*8 7 24*1 
6 29*0 G 26*5 
5 30*2 5 26*9 

4 31*4 4 28-2 
3 32*5 3 29*7 
2 33*7 2 31*0 
1 34*8 1 32*4 
0 36*0 0 33*7 


0 0*0 0 2*1 0 4*2 0 6*3 0 8*4 0 10*4 0 12*6 0 14*6 0 16*7 0 18*8 0 20*8 0 22*9 
The heavy zigzag line is the horizon line and separates contrary names from same names. 





h. 111. 

h. m* 

3 0 

9 0 

4 

[ 8 50 

8 

52 

12 

48 

16 

44 

20 

40 

24 

30 

28 

32 

32 

28 

36 

24 

40 

20 

44 

10 

48 

12 

52 

8 

3 56 

4 

4 0 

8 0 

4 

7 50 

a 

52 

12 

48 

16 

44 

20 

40 

24 

30 

28 

32 

32 1 

28 

36 : 

24 

40 

20 

44 

10 

48 

12 

52 < 

a 

4 56 

4 

5 0 

7 0 

4 

6 56 

8 ■ 

52 1 

* 12 

48 

1 () 

44 : 

20 

40 

24 

30 

28 

32 

32 

28 

86 

24 

40 

20 

44 

IS : 

48 

12 

52 

8 

6 56 

4 

6 0 

6 0 
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LATITUDE 2°. 


"Westerly Hour 
Angle. 


Same Contrary 
Name. Name. 


DECLIlSrATION 


contrary Name to 
same Name as 


■ LATITUDE. 


Westerly Hour 
Angle. 


Contrary Same 
Name. Name. 


li. m. h. m. 
15 0 21 0 

4 20 66 
8 62 


42 64-042 37-642 20-542 2-641 43*741 23-941 3*440 42-1 40 19-9 39 67*239 33-539 9*1 
41 67*6 41 41-7 41 26*0 41 7*7 40 49-2 40 30*140 10*1 39 49*4 39 27*9 39 6*8 38 42*7 38 19*0 
41 0*940 45-640 29*440 12*539 54*739 36*039 16*638 56*638 35*638 14*1 37 61*7 37 28*7 

40 4*3 39 49*3 39 33*6 39 17*3 38 69*9 38 41*8 38 22*9 38 3*5 37 43*1 37 22-2 37 0*4 36 38*1 

39 7-438 52-938 37-738 21-938 5’0 37 47*4 37 29*1 37 10*1 36 50*4 36 30*1 36 9*035 47*2 

38 10*6 37 56*5 37 41*8 37 26*3 37 9*9 36 62-9 36 35*1 36 16*7 35 57*6 35 37*8 35 17*2 34 56*1 


16 0 20 0 
4 19 66 

8 . 62 

12 48 

16 44 


17 0 19 0 

4 18 66 



Crossing this line is also equivalent to a change of sign in the altitude from + to — or vice versa. 


2 








Westerly 

I Hour 

Angle. Qc 


altitude of body. 

latit ude 3°. 

declinatioit — gajne Name aa — latitude. 


8° 9° 10° 110 jgc 


:z:ziz »■»«' »■»« -fc ct „:,| 

86 23-687 10-387 46-088 0-287 L 187 1^686 ll'lll f ' ' ®®'380 66-7 

86 46-486 23-886 60-687 0-286 50-686 S-OgJ S-fiL. V.T 

8» 0.:85 S..8a. 88.,8. .'j:' “ J '«± S.Js, „., 

84 10-284 37-184 K 4 .-i«K n.o 83 36 582 48-181 57-181 4-180 10 -o| 

33 17-683 40-783 65-484 0-583 66 - 683 ' ZiU Itlll T 

32 23-282 43-682 66-183 0-682 66-^0 1 !f ^2-280 48-380 1-679 12-9 

31 27-681 46-581 66-782 0-781 67-181 4^381 os’sf! 24-678 38-4 

» »l'O«0 »7'I80 t7-3Sl 0-780 S7-7 80 J8-UO SO-olJ !! JJo “T “'T 

-8 8.-778 4.-:™ j-- 8.'ok ..-.o, 9, -.77 o,.. l .... 7 . J 

'I s:::: .ti : :::z ;:z - .t :± -'.s s::;: 1.1 

•8 *7-87. 09-0,0 0.-.7S 7-7 70 09-.70 O.-.,. 48-,L ul “-i 2:^ , 

3 STs 63-'oM 69 - 2 T 4 1-3 'o.'orl S 4 -!r 3 iHrs sir '''''' 1 

2 44-7 72 63-6 72 59-4 73 1-4 73 0-2 a JLL t lo '' 0-1 72 38-472 14-071 46-8 

1 46-671 64-071 69-672 1-572 0-471 66-9n 1^7? S’ff ^^'O^O 64-7 

0 46-4 70 64-6 70 59-5 71 1-671 0-6 70 56-6 1! f ^ 7-770 48-5 70 26-4 70 2-0 

3 47-169 64-969 69-770 1-67 ^ 

3 47-868 66-268 69-969 1-869 1-068 6^368 eTsfis ^^’OOS 14-8 

7 48-467 66-468 0-168 2-068 1-267 67-8 6 sJ-lJ S'"'® 0-4 67 41-6 67 20-6 

> 48-966 65-7 67 0-1 67 2-067 1-466 68-266 67-766 !! ^ 3-7 66 45-9 66 26-8 

'49-666 66-066 0-266 2-166 1 -6 65 68-6 65 6^ 5 65 ^ f 7-0 65 49-8 66 30-7 

: 50-064 66-266 0-366 2-165 1 7 H 

50-463 66-664 0-464 2-264 1-8 6 5T3^1 

50- 862 66-663 0-663 2-363 2-062 M-6fi! JtL! ® ^O'SOS 0-4 62 43-8 

51- 161 66-962 0-662 2-462 2-2 61 69-9 61 65-R 61 3-561 47-51 

51-660 67-061 0-861 2-461 2-461 0-2 60 S-LJ 6-460 61-1 

51- 959 67-260 0-860 2 660 2 4 - 42-8 60 33-5 60 22-3 60 9-369 64-5 1 

52- 268 67-369 0-969 2- J J-sM 6T! S’" 2 

52-667 67-658 1-068 2-768 2 868 1 58 14-5 58 0-9 

52- 756 67-757 I-I57 2-867 2-967 : 6 84 ! ®-® 

63-065 57-866 1-266 2-966 3-156 1-665 58 gS 54 4 

53- 364 68-066 I. 3 . 5.5 R-... o.l 40-866 31-8 66 21-2 66 9-3 


40 64 53-3 54 58*0 65 
36 53 53*5 53 58 * I 54 
32 52 53*8 52 58*3 53 
28 51 64*051 58*4 52 
24 50 64*2 50 58*5 51 

20 49 54*449 58*6 50 
16 48 54*6 48 58*8 49 
12 47 54*8 47 58*8 48 
8 46 55*0146 59*047 
4 45 65*1146 59*146 


Oi-ooo Zi*:i55 9*3 

1-464 3-154 3-461 ^2^1 1 '''' 11-9 

1-562 3-362 3-762 J-6 62 0 - 6 ’Ll 

1-661 3-431 3-861 2-931 0-9 in 1 ® 1^-0 

1-760 9..in .. 52-760 46-730 39-660 31-060 21-3 

1-849 3-649 4-149 ^^‘849 40-9 49 32-8 49 23-4 

1-948 3-648 4-248 3-748 2-047 1 if 26-6 

1-947 3-747 4-447 3-947 '“m 43-547 .36-247 27-6 

2*046 8*946 4*646 4-146 o.74fi '"a 37*746 29*6 

4 1 46 2-746 0-2 46 66-5 45 61-846 46-146 39-3 46 31-4 


aL^««oL. ox*« 45 46*145 39*345 31*4 g 

0 144 55*344 59*245 2*145 4*045 4-74/=; ^ a ii- « 

* i L I I ^ 0-7|44 57-244 52-844 47-444 40-844 33-3 .<l 
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r 






LATITUDE 3 

0 






Westerly 



DECLINATION — Same Name 

as — 

LATITUDE. 



Westerly 















Hour 

Angle. 

13 ° 

14 ° 

15 ° 

16 ° 

17 ° 

18 ° 

19 ° 

20 ° 

21 ° 

22 ° 

23 ° 

24 ° 

Angle. 

h. 

m. 

o r 

o r 

0 1 

0 t 

O 1 

O / 

0 t 

0 / 

O 1 

O / 

o / 

0 / 

h. 

m. 

24 

0 

80 O'C' 

Id 0*0' 

^8 0*0^ 

'7 0-01 

^6 0*07 

^5 0*07 

^4 0-07 

rs 0*0" 

^2 0*0" 

71 0*0" 

70 0*0( 

)9 0*0 

0 

0 

23 

66 

79 57*1^ 

r8 67*3^ 

f7 57*5^ 

^6 57-7'} 

^5 57*97 

^4 58-0 7 

'3 68-1' 

72 58 * 2^ 

ri 58-3' 

■0 58*4( 

39 58-6 ( 

58 58*7 


4 


52 

79 48*3^ 

rS 49-2' 

J7 50*3^ 

16 51*1" 

'5 51*87 

^4 52-4 7 

rs 52*8' 

72 53*3' 

ri 63-8' 

70 64-l( 

59 54*6 < 

58 54*6 


8 


48 

79 34- r 

18 36-2^ 

J7 38-5^ 

re 40*1^ 

’5 41*6 7 

''4 42*8" 

73 43*8' 

72 44*9' 

71 46*0' 

70 46*8< 

59 47* 5 ( 

58 48*1 


12 


44 

79 14-8' 

18 18*6' 

77 22*3^ 

re 26 - 0 ' 

'5 27-6 7 

^4 29-9' 

73 31*5' 

72 33*2' 

71 35*1' 

70 36*4 < 

59 37*9 ( 

58 38*9 


16 


40 

78 50-7^ 

77 56-6 

17 1*9^ 

16 6*1' 

75 9*87 

^4 13*2'- 

73 16*1' 

72 18*7' 

71 21*2' 

70 23*31 

39 25*4 

38 27*1 


20 


36 

78 22*4' 

77 30-4 

76 37-4' 

75 43-3' 

74 48*6' 

rs 53-3' 

72 57*4' 

72 1*0' 

71 4*7' 

70 7*5 

39 10*3 

58 12*9 


24 


32 

77 50-3' 

77 0-3 

76 9-6 

re 17-3' 

74 24-2' 

73 30*4^ 

72 35*8' 

ri 40-6 

70 46*3 

39 49*2 

38 52*9 

37 56*2 


28 


28 

77 16-0' 

76 27*4 

75 38*4 

74 48*3 

73 56-8' 

rs 4-6' 

72 11*2 

ri i7'4' 

70 23*3 

39 28*4 

68 33-1 

37 37*3 


32 


24 

76 36-8 

75 51-4 

75 4-7 

r4 16-3 

73 26*6' 

72 36-0' 

71 44*1 

70 51-7 

39 58*9 

39 6*2 

68 11*0 

67 16*2 


36 


20 

75 56*1 

75 13-0 

74 28*4 

73 41*8 

72 53*9 

72 4*9 

71 14*7 

70 23*7 

59 32*2 

38 39*6 

67 46*7 

66 63*1 


40 


16 

75 13-4 

74 32-4 

73 49-7 

73 5 1 

72 19*0 

71 31*6 

70 43-0 

S9 53'6 

39 3*4 

38 12*1 

67 20-4 

66 27*8 


44 


12 

74 29-0 

73 49‘8 

73 9-1 

72 26-4 

71 42*3 

70 56*3 

70 9-3 

69 21*3 

38 32*6 

67 42*6 

66 52*1 

66 0*8 


48 


8 

73 42*8 

73 5-7 

72 26*7 

71 45-8 

71 3-2 

70 19-2 

69 33*6 

68 47*1 

67 59'9 

67 11*3 

66 22*1 

66 31-9 


62 


4 

72 55*4 

72 20*0 

71 42-8 

71 3-6 

70 22*7 

69 40*2 

68 56*4 

68 11-3 

67 25*4 

66 38*4 

65 50*3 

66 1-4; 

0 

66 

23 

0 

72 6-6 

71 33-0 

70 57*6 

70 20-0 

69 40*8 

68 59*8 

68 17*4 

67 33-9 

66 49*4 

66 3*5 

65 16*9 

64 29*2 

1 

0 

22 

66 

71 16*9 

70 44-9 

70 11-1 

69 34*9 

68 57*5 

68 18*0 

67 37*0 

66 55*0 

66 11*9 

66 27*4 

64 42*0 

63 65*7 


4 : 


62 

70 26*4 

69 55*9 

69 23-4 

68 49*0 

68 13*0 

67 34*8 

60 55*5 

66 14*7 

65 33-1 

64 49*9 

64 5*8 

63 20*6 


8 . 


48 

69 35-1 

69 5*9 

68 34*9 

68 1*9 

67 27*2 

66 50-7 

66 12*6 

65 33*3 

64 62*9 

64 11*1 

63 28*3 

62 44*3 


12 


44 

68 42-9 

68 16-2 

67 45-5 

67 13*8 

66 40*6 

66 5*3 

65 28-8 

64 50*7 

64 11*6 

63 31*1 

62 49*5 

62 6*8 


16 


40 

67 60*3 

67 23-7 

66 55-4 

66 24-9 

65 53*0 

65 19-2 

64 43*7 

64 7*1 

63 29*3 

62 50*0 

62 9*6 

61 28-1 


20 ! 


36 

66 57-1 

66 31-6 

66 4-6 

65 35 '5 

65 4*7 

64 32-0 

63 57*9 

63 22*5 

62 46-0 

62 7*8 

61 28-7 

60 48-4 


24 1 


32 

66 3*4 

65 30*2 

65 13-1 

64 45-1 

64 15-6 

63 44*2 

63 11-3 

62 37*1 

62 1*6 

61 24*8 

60 46*9 

60 7-7 


28 


28 

65 9-4 

64 46*1 

64 21*2 

63 54-3 

63 25*9 

62 55*7 

62 23*9 

61 50*9 

61 16*6 

60 40*8 

60 4*1 

59 26-1 


32 


24 

64 14-9 

63 52*0 

63 28-6 

63 2*9 

62 35*5 

62 6*4 

61 35*7 

61 3*8 

60 30*7 

59 56*2 

69 20*5 

58 43*7 


36 ; 


20 

63 20*1 

62 58*7 

62 35-7 

62 10*9 

61 44*7 

61 10*4 

o 

o 

60 16*2 

59 44*1 

59 10*8 

58 36*1 

58 0*3 


40 i 


16 

62 24-9 

62 4-4 

61 42*3 

61 18* () 

60 53-2 

60 26*2 

59 57*6 

59 28*0 

58 57*0 

58 24*5 

57 51*0 

57 16*3 


44 


12 

61 29-6 

61 9*9 

60 48-7 

60 25-7 

60 1*4 

59 35*3 

59 7*8 

58 39*0 

58 9*1 

57 37*7 

57 5*3 

66 31*6 


48 


8 

60 33-9 

60 15*1 

59 54*7 

59 32*6 

59 9-1 

58 43*9 

68 17*5 

57 49*6 

57 20*7 

56 50*3 

56 18-9 

55 46*2 


62 


4 

69 38-0 

59 19-8 

59 0-4 

58 38*9 

58 16*4 

57 52*2 

57 26*6 

56 59*7 

56 31*8 

56 2*4 

55 31*8 

65 0-3 

1 

66 

22 

0 

68 41*8 

58 24-6 

58 5-7 

57 45*3 

57 23*5 

57 0*1 

56 35-3 

56 9*4 

65 42*4 

55 13*9 

54 44*4 

64 13*7 

2 

0 

21 

66 

57 45-7 

67 28*8 

57 10-7 

56 51*2 

56 30*2 

56 7*6 

55 43*7 

55 18*6 

64 52*4 

54 25*0 

53 56*4 

53 26-6 


4 


62 

56 49-2 

66 33-1 

56 15*7 

55 56*6 

55 36*5 

55 14*8 

54 51-7 

54 27*5 

54 2*2 

53 35*6 

53 7*9 

52 39*0 


8 


48 

65 52*6 

65 37-2 

55 20-4 

55 1*9 

54 42*6 

54 21*6 

53 59*4 

53 36-0 

63 11*6 

52 45*8 

62 18*9 

51 51*0 


12 


44 

54 55*9 

54 41-0 

•54 24-9 

64 7*3 

■53 48*5 

53 28*2 

53 6*8 

62 44*2 

52 20*6 

51 65*5 

51 29*6 

51 2*6 


16 


40 

63 59-0 

•53 44-6 

153 29*2 

163 12*3 

152 54*1 

52 34*5 

52 13-8 

151 62*0 

'61 29*2 

51 6*1 

50 39*8 

50 13*6 


20 


36 

53 1-9 

'62 48-2 

!52 33- a 

152 17-c: 

>51 69*6 

151 40*6 

51 20-6 

160 59*5 

50 37*5 

50 14*1 

49 49*8 

149 24*4 


24 


32 

52 4-8 

151 51-C 

151 37*2 

151 2i*e 

151 4*8 

150 46* C 

,50 27-2 

150 6-g 

i49 46*5 

49 22*9 

•48 59*4 

48 34*7 


28 


28 

61 7-(] 

150 54-£ 

160 41*1 

. 50 26-C 

)50 9*8 

149 52*5 

5 49 33- ( 

149 13-S 

•48 53*9 

;48 31*4 

:48 8*€ 

147 44*« 


32 


24 

60 10*2 

5 49 68- 1 

.49 ii-i 

U9 30*2 

5 49 14*C 

148 57*7 

748 39-( 

,48 20*'J 

'48 0-9 

147 39*€ 

;47 17*(: 

146 54*5 


36 


20 

49 12-£ 

)49 1-] 

L48 48*<1 

t48 34-J 

H8 19*8 

J48 3*( 

>47 45-( 

>47 27-S 

147 $•] 

[46 47*e 

>46 26*S 

! 46 3*9 


40 


16 

48 irr4 

1:48 4-] 

L47 61*? 

]i7 38*; 

147 23*^ 

H7 8*( 

>46 51*^ 

U6 33*( 

>46 16*] 

[45 65-4 

U6 34*'; 

745 13*1 


44 


12 

47 l7-i 

H7 6*< 

)46 55'i 

H6 42*] 

146 28*^ 

546 13-] 

L45 56-1 

>45 39-^ 

146 21-1 

>45 2-i 

144 42*1 

)44 22*0 


48 


8 

46 20*S 

246 9-{ 

3 46 68 

U5 46*( 

)45 32*i 

545 17*i 

)45 2*: 

i44 45*i 

144 28*1 

>44 10*] 

L43 50*1 

>43 30*7 


52 


4 

46 22-i 

545 12v 

U6 1*( 

>44 49*1 

3 44 36*': 

7 44 22* ( 

544 7*( 

5 43 61*^ 

7 43 36 *{ 

)43 17*i 

2 42 58*< 

542 39*1 

2 

56 

21 0 

44 24-' 

7 44 15*1 

244 4-( 

5 43 63*; 

143 40*r 

743 27-: 

143 12* 

5 42 67*^ 

t42 41*3 

342 24*: 

142 6* 

1 41 47*2 

3 

0 


2 
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TRUE ALTITUDE OF BODY. 


Westerly 

Hour 

Angle. QO 


LATITUDE Z\ 


DECLINATION — same Nams as — latitude. 


44 55*344 59*245 
43 55*5 43 59*344 
42 55*642 59*443 
41 55*841 59 * 54 _ 2 _ 
40 55*9 40 59*641 

39 56*039 59*740 
38 56*2 38 59*7 39 
37 56*3 37 59*9 38 
36 56*436 59*9 37 
35 56*6 36 0*136 

34 56*735 0*135 
33 56*834 0*334 
32 57*033 0*3 33 
31 57*132 0*5 32 
30 57*2 31 0*5 31 


29 57*3 30 
28 57*429 
27 57*5 28 
26 57*627 
25 57*726 


2*145 4*045 
2*244 4*044 
2*343 4*143 
2*342 4*242 
2*541 4*341 

2*540 4*540 
2*639 4*539 
2*738 4*638 
2*837 4*737 
2*836 4*836 

3*035 4*835 
3*034 5*034 
3*133 5*133 
3*232 5*232 
3*3 31 5*3 31 


4*745 4*345 3*145 0*744 57*244 52*844 47*444 40*8:44 33*3 


7*831 7*431 6*331 4*531 2*330 69*330 66*8 



Westerly 

Hour 

o 12° 

Anglo. 

t 0 1 

L. in. 

)-8‘14 BS-a 

8 0 

J*3 43 B5-1 

4 

J-8 42 SO‘9 

8 

•2 41 38*7 

12 

•6 40 40-3 

16 

•9 30 42-0 

20 

•3 38 43* (I 

24 

1-6 37 45-2 

28 

*9 36 46 -8 

32 

'•2 35 48*4 

86 

•5 34 40-9 

40 ' 

•7 33 51*4 

44 

•9 32 62-8 

48 

•131 54 ‘3 

52 

•3 30 55-8 

3 56 

•5 20 57-2 

4 0 

•728 58*6 

4 

•9 28 0*0 

a 


24 57*825 
23 57*924 
22 58*023 
21 58*122 
20 58*221 

19 58 * 3 ^ 
18 58*419 
17 58*518 
16 58*617 
15 58*616 

14 58*715 
13 58*814 
12 58*913 
11 59*012 
10 59*111 

9 59*210 
8 59*3 9 
7 59*4 8 
6 59*4 7 
6 59*5 6 

4 59*6 5 
3 59*7 4 
2 59*8 3 
1 59*9 2 
1 0*0 1 

0 0*0 0 


5*127 4*027 1*4 

0 - 926 3-726 5-926 7-626 8-726 9-426 9-626 9-226 8-426 7-026 6-226 2-7 

1 - 025 3-825 6-025 7*725 9-025 9-825 10-026 9-825 9-126 8-025 0-325 4-1 

1-124 3-824 6-124 7-9 24 9-224 10-124 10-624 10-424 9-924 8-924 7-424 5-6 

1-223 3-923 6*223 8*1 23 9*423 10*5 23 11*023 11*0 23 10-623 9-823 8*623 6*8 

1*222 4-022 6*322 8-322 9-722 10-8 22 11-422 11-622 11*422 10-7 22 9*7 22 8-2 

1-321 4-121 6-621 8*521 9*921 11*1 21 11-821 12*1 21 12-1 21 11-7 21 10-821 9*6 

W20 4-220 6-620 8*6 20 10-2 20 11*4 20 12*320 12-7 20 12-8 20 12*6 20 11 -9 20 10*8 

l 8 11-819 12-719 13-319 13-619 13-519 13-019 12-2 

I.III ^’ lll ’ ll - Sl ’’ 12-517 13-717 14-617 15-017 15-317 15-117 14-7 

6 7-1 16 9-316 11-1 16 12-816 14-216 15-1 16 16-816 16-216 10-316 10-1 


7-215 9-515 
7-414 9-714 
7-513 9-913 
7-612 10-012 
7-711 10-211 

7-910 10-410 
3*0 9 10-6 9 
3*1 8 10-8 8 
3*3 7 11-0 7 
3-5 6 11-3 6 

i -7 6 11-5 5 
i -8 4 11-7 4 
*•9 3 11-9 3 
1-0 2 12-1 2 
'•2 1 12-3 1 


■ 11-415 13-116 14-615 15*715 16-616 
11*714 13*614 15-014 16*214 17-314 

11 - 913 13-913 15-513 16*813 18*013 

12 - 212 14-212 16-012 17*412 18*812 
12-511 14-611 16-411 18-011 19-611 

12 - 710 15-010 16-910 18*710 20-310 

13*0 9 16-3 9 17-4 9 19*3 9 21*0 9 

13 - 3 8 15-7 8 17-9 8 19*9 8 21*8 8 

13-6 7 16-1 7 18-4 7 20-5 7 22-6 7 

13 - 9 6 16-4 6 18-9 6 21*1 6 23*3 6 

14*2 5 16-8 6 19-4 5 21*8 6 24-1 5 

14 - 4 4 17-2 4 19-9 4 22-4 4 24-9 4 

14 - 7 3 17-6 3 20-4 3 23*0 3 26-7 3 

15 - 0 2 18-0 2 20-9 2 23-7 2 26-6 2 

15*3 1 18*4 1 21-4 1 24-3 1 27-3 1 


» 6-3 0 9-4 0 12-6 0 15-6 0 18*8 0 21*9 0 26*0 0 28-2 0 31-2 
The thin horizontal liae indicates the passage over the Prime Vertical.' 


17 - 116 17-4 16 17-4 

18 - 014 18-5 14 18-7 

19 - 013 19-6 13 20-0 

19 - 912 20-7 12 21-3 

20 - 811 21-8 11 22-6 

21 - 710 22-9 10 23-9 

22 - 6 9 24-0 9 26-3 

23 - 5 8 26-2 8 20*0 

24 - 6 7 26-3 7 28*0 
26-6 6 27-6 6 29*3 

26 - 4 5 28-6 5 30*6 

27 - 3 4 29-7 4 32-0 

28 - 3 3 30-8 3 33-3 

29 - 3 2 32-0 2 34-7 

30 - 3 1 33-1 1 36-1 


0 31-2 0 34-8 0 37 - 4 | 
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Westerly 1 


twti altitude of body. 

LAT ITUDE 3°. 

decunation — contrary Name to — latitude. 


Westerly 


9° XO° 11“^ 


h. m. 
24 0 


123 0 
22 66 
62 
48 
44 


87 0-086 0*086 
86 60-2 85 62-6 84 
86 23-685 31-784 
86 46-4 85 0*0 84 
86 0-184 20-7 83 

84 10-2 83 35-9 82 
83 17-6 82 47-6 82 
82 23-2 81 66-4 81 
81 27*5 81 3-6 80 
80 31-080 9-279 

79 33-879 14*078 
78 36-178 17-8 77 
77 38-2 77 21-2 77 
76 39-9 76 24*176 
76 41-3 75 26-6 75 

74 42*6 74 28-8 74 
73 43-7 73 30*8 73 
72 44-7 72 32*4 72 
71 46-671 34-071 
70 46-4 70 36-5 70 

69 47-1 69 36*7 69 

68 47-8 68 37*8 68 

67 48-4 67 38*7 67 
66 48-9 66 39*8 66 
65 49-6 65 40-7 65 

64 50*0 64 41*6 64 
63 50-4 63 42-3 63 
62 60-8 62 42-8 62 : 

61 61-1 61 43-561 : 
60 61-5 60 44-1 60 : 

69 51-9 59 44-7 59 i 

68 52-2 58 45-2 58 i 
57 52-5 57 45*7 57 : 
56 52-7 56 46-2 56 : 
55 53-0 55 46-6 55 : 

54 53-3 54 47-154 ; 
53 53-5 53 47-4 53 ^ 

62 53-8 52 47*9 52 ^ 
51 54-0 51 48-2 51 ^ 
50 54-2 50 48-6 50 ^ 

49 54-4 49 48-9 49 ^ 
48 54-6 48 49*2 48 : 
47 54-847 49-547 ^ 
46 55-046 49-846 ^ 
46 55-145 50*045 ^ 


21 0 144 55-3 44 50-3 44 


0-083 

65-082 

40- 682 
17*5 82 
47-481 

11-581 
31-080 
47-080 
0-279 
11-2 78 

20-5 77 
28-5 76 
35-376 

41- 2 75 
46-5 74 


0-082 

55- 781 
43-3 81 

23- 281 

56- 681 

24- 2 80 
47-2 80 

6-679 
22-4 78 
36*3 77 

47-9 77 
58-0 76 
6-9 75 
14*5 74 
21*4 73 


0-081 0*080 

56- 380 56*7 79 
45*2 80 47-0 79 
27-4 80 30-9 79 

3-480 9-479 

34- 0 79 42-5 78 
0*179 11-3 78 

22-5 78 36-3 77 
41*4 77 58-077 

57- 9 77 17-2 76 

12-0 76 33-4 75 
24*3 76 48-0 75 

35- 2 75 0-9 74 
44-8 74 12-3 73 
53-3 73 22-5 72 


0-0 79 0*0 78 
57-078 57*377 
48-578 49-277 
33-9 78 36*0 77 
14-178 17-9 77 

49*577 55-377 
20-8 77 28*6 76 

48- 4 76 58-2 76 
12-3 76 24-6 75 
33*5 75 48*1 75 

52-3 75 9-0 74 
9-174 27*8 73 
24-1 73 44-6 73 
37-3 72 59-7 72 

49- 1 72 13-4 71 


0-077 0-076 0-075 
57-676 57-775 57*974 
50-076 50*9 75 51*774 
37-9 76 39-6 75 41*174 
21*4 76 24*3 75 26*774 

0- 576 4-875 8*674 
35-5 75 41*5 74 46*9 73 

7-075 14*874 21*973 
35-4 74 45*2 73 53*9 73 

1- 1 74 12*773 23-072 ; 

24-1 73 37-6 72 49*472 
44-8 72 59-9 72 13*9 71 i 
3-472 20-571 36*070 I 
20-4 71 39-] 70 56-370 1 
35*7 70 66-2 70 15*1 69 J 


22 0 
21 56 


-073 27 
•172 32 
-971 37 
•0 70 42' 
•069 45 

•668 49- 
•267 52- 
•5 66 55- 
•5 65 58- 
•465 1- 

•1 64 3- 
-763 5- 
•262 7- 
•761 9- 
•9 60 11- 

•2 59 12- 
•358 14- 
•457 15- 


•2 49 25 
•048 26 
•6 47 26 
•246 27 
•845 28' 


'•5 73 0-8 72 31 
5*872 7-4 71 39 
'•6 71 13-5 70 47 
1*0 70 19-0 69 53' 
i-869 24-1 69 O' 

>•4 68 28-6 68 5' 
1-6 67 32-7 67 10’ 
•766 36-666 15- 
•565 40-1 65 19- 
•064 43-4 64 24- 

•2 63 46-5 63 27- 
•5 62 49-2 62 31- 
•561 51-8,61 34- 
•4 60 54-3 60 37- 
•2 59 56-6 59 40* 

•8 58 58-8 58 43- 
•4 58 0-8 57 45- 
•9 57 2*7 56 48- 
•2 56 4*5 55 50- 
•6 55 6-2 54 52* 

•8 54 7-8 53 54- 
•0 53 9*4 52 56- 
*152 10-8 51 58- 
•2 5112-151 0- 
*150 13-5 50 1- 

•049 14-7 49 3- 
*048 15*9 48 4- 
•947 17-147 6- 
•846 18-246 7* 
•645 19-245 9-i 


771 59 

8 71 9 

170 18 

9 69 26 
1 68 33' 

6 67 40' 
8 66 46- 
5 65 52- 
8 64 57- 
0 64 2- 

8 63 7- 

3 62 11- 

5 61 15- 

6 60 19- 

4 59 22- 


9 71 25-8 70 49-7 70 11' 

6 70 37-0 70 2-5 69 26' 
4 69 47*3 69 14*2 68 SO- 
SOS 56-568 25-067 51- 

7 68 5-2 67 34-8 67 2- 


5 67 13- 
7 66 20- 

4 65 27- 
7 64 33- 

5 63 39- 

2 62 44- 
5 61 49- 
4 60 54- 


0 66 43-8 66 12' 

4 65 52-3 65 22' 
2 65 0-2 64 31- 
464 7-563 39- 
2 63 14-2 62 47- 

6 62 20-5 61 54- 

7 61 26-361 1- 

5 60 32-1 60 7- 

0 59 37-3 59 14* 

1 58 42-2 58 19- 


2 58 25*9 58 
7 57 29*157 
156 32-0 56 

4 55 34-8 55 

5 54 37-5 54 

6 53 39-9 53 

5 52 42*2 52 
351 44*551 
050 46*750 

7 49 48-7 49 

3 48 50-7 48 

8 47 52-5 47 
3 46 54-3 46 

6 45 56-045 
0 44 57-7 44 


7-1 57 46 
10-8 56 51' 
14*3 55 55' 
17-7 54 59' 
20-8 54 3' 

23-8 53 6- 
26-7 52 9- 
29*3 51 13- 
31-950 16- 
34-549 19- 

36*848 21- 
39*047 24- 
41-246 27- 
43-345 29- 
45-3 44 32- 


8 57 25 

2 56 30 

3 55 34' 
3 54 39' 
0 53 43' 

5 52 47' 

9 51 51- 
150 55- 
2 49 59- 
149 2- 

9 48 5* 
547 9* 
146 11- 

6 45 14* 
044 17- 


9 69 32-2 68 51*0 

1 68 48-2 68 8*4 

2 68 2-6 67 24-4 

4 67 16-1 66 39-3 

5 66 28-6 65 53*0 

9 65 40-2 65 5*9 
5 64 50-9 64 17*9 

3 64 1-0 63 29-0 
7 63 10-4 62 39-5 

5 62 19-2 61 49-4 

7 61 27-5 60 58-6 

6 60 35-1 60 7-3 
9 59 42-4 59 15*4 

0 58 49*2 58 23*2 

7 57 55*8 57 30*4 

157 2*0 56 37-3 

1 56 7 - 8 55 44*0 
9 55 13-2 54 50*2 

4 54 18*5 53 56-1 

8 53 23-4 53 1-7 

9 52 28-1 52 7-2 

8 51 32-7 51 12-3 
750 37-050 17-2 
249 41-149 21*8 
648 45-048 26*3 

8 47 48-8 47 30*6 
0 46 52-4 46 34*8 

9 45 55-9 45 38*8 
9 44 59-2 44 42*7 
744 2-543 46-3 


•444 20-244 10-343 59*243 


47-2 43 34-3 43 20*4 43 5-6 42 49- 91 


2 



TliUE ALTITUDE OF BODY. 
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LATITUDE 3‘ 


DECLINATION — contrary Name to — latitude. 


Westerly 


Angle. I 130 ]^4.o ^50 3^00 o ^30 3^90 20° 21° 22° 23 ° 24 :° I 


74 0'0 73 
73 68-172 
73 62-5 72 
73 43-4 72 
73 30-9 72 

73 14-9 72 
72 66-6 71 
72 33-4 71 
72 8-2 71 
71 40-4 70 

71 10-170 
70 37-6 69 
70 3-169 
69 26-568 
68 48-3 68 


0-072 0-071 
58-1 71 58-4 70 
62-871 53-570 
44-271 45*470 
32-4 71 34-3 70 

17-471 20-070 
69*3 71 2-8 70 
38-0 70 42*8 69 
14*3 70 20*0 69 
47*8 69 56-0 69 

19-0 69 27*5 68 
48*068 57*868 
14-7 68 26-0 67 
39*867 52*367 
3-0 67 16-9 66 


23 0 68 8-4 67 24 
22 56 67 27-166 44 
62 66 44-6 66 3 
48 66 0-8 65 20 
44 65 15*8 64 37 

40 64 29-9 63 52 
36 63 43-1 63 6 
32 62 55-4 62 20 
28 62 7-1 61 33 
24 61 17-9 60 45 

20 60 28*1 59 56 
16 59 37*8 59 7 
12 58 47-0 58 17 
8 57 55-5 57 26 
4 57 3-7 56 35 

22 0 56 11-4 55 44 
21 56 55 18*8 54 52 
52 54 25-8 54 0 
48 53 32-4 53 7 
44 52 38-8 52 14 

40 51 44-9 51 21 
36 50 50*6 50 27 
32 49 56*1 49 34 
28 49 1*5 48 39 
24 48 6-5 47 45 

20 47 11*4 46 51 
16 46 16*145 56 
12 45 20-6 45 1 
8 44 24*9 44 6 
4 43 29-143 11 


■5 66 39-9 65 i 
■666 1-365 ; 
•4 65 21-3 64 J 
■9 64 40-163 i 
■3 63 57-8 63 ; 

•663 14-362 J 
-9 62 29-961 i 
•5 61 44-561 
-2 60 58-4 60 ; 
-2 60 11-4 59 : 

-4 59 23-6 58 
•0 58 35-3 58 
•1 57 46-3 57 
-7 56 56-7 56 
•6 56 6-7 55 

*3 55 16-1 54 
•4 54 25-1 53 
-2 53 33-7 53 
•752 41-952 
•7 51 49-7 51 

•4 50 57-1 50 
•950 4-349 
•049 11-148 
'•948 17-747 
.-847 24-047 

•146 30-146 
;-445 35-945 
.-444 41-644 
>•3 43 46-9 43 
L -042 52-242 


58-4 69 
53*8 69 
46-2 69 
35*6 69 

22-1 69 

5 - 9 69 
46-8 68 
25-3 68 

1 - 368 

34-9 67 

6 - 567 
36-066 

3-766 

29-665 

53-9 65 
16-764 
38-063 
58-063 
16-862 

34-761 

51-461 

7 - 260 
22-0 59 
36-258 

49-5 58 

2 - 157 
14-056 


0-069 0-068 0-067 0-066 0-065 
58-568 58-667 58-666 58-665 58-964 
64-268 64-567 54-666 54-965 65-364 
46-968 47-567 48-066 48-765 49-464 
36-868 38-067 38-866 39-965 41-064 

24-1 68 25-767 27-366 28-866 30-364 
8-668 10-967 13-266 15-365 17-564 
50-667 53-766 56-666 69-665 2-564 
30-067 34-166 38-065 41-664 46-263 
7-067 12-366 17-0 65 21-5 64 25-9 63 

41-966 48-166 63-964 69-464 4-763 
14-6 66 21-9 66 28-8 64 35-3 63 41-5 62 
45-465 53-965 1-864 9-363 16-562 

14-3 65 24-064 33-0 63 41-662 49-861 
41-5 64 62-3 64 2-5 63 12-2 62 21-4 61 


0-064 0-063 0-0 Q 0 
58-8 63 58-9 62 59-0 4 
55-563 55-762 65-8 8 
49-8 63 50-2 62 60-6 12 
41-7 63 42-6 62 43-3 16 

31-663 32-862 33-9 20 
19-2 63 20-962 22-6 24 
4-863 7-162 9-3 28 
48-3 62 51-3 61 53-9 32 
29-8 62 33-561 36-9 36 

9-362 13-861 18-0 40 
47-161 52-460 67-3 44 
23-061 29-160 36-0 48 
67-2 61 4-4 60 11-0 52 
29-960 37-959 46-5 0 66 


6-964 19-163 30-462 41-261 51-561 0-960 
31-063 44-362 56-862 8-861 20-160 30-659 
53-663 8-162 21-861 34-860 47-359 68-869 
14-962 30-761 45-560 59-660 13-169 25-758 
36-061 51-861 7-960 23-159 37-768 61-358 

53-961 12-060 29-159 45-459 1-168 15-857 
11-8 60 30-9 69 49-2 69 6-6 58 23-4 57 39-1 56 
28-7 59 49-0 59 8-3 58 26-8 67 44-6 57 1-4 66 
44-759 6-158 26-5 57 46-067 4-956 22-655 

69-8 58 22-3 67 43-7 57 4-4 56 24-2 65 42-9 55 

14-157 37-657 0-2 66 21-8 65 42-6 55 2-454 

27-856 52-466 15-856 38-465 0-454 21-053 
40-8 56 6-3 55 30-8 54 54-4 54 17-1 53 38-9 52 
53-1 55 19-664 45-1 54 9-663 33-352 65-962 
4-8 54 32-353 58-6 53 24-162 48-7 52 12-351 


10-059 18-6 1 0 

40 - 658 60-0 4 

9-868 20-2 8 

37-7 57 49-1 12 

4-457 16-7 16 

29-8 56 43-1 20 

64- 1 56 8-5 24 

17-4 55 32-7 28 

39-764 66-0 32 

1-054 18-3 36 

21-4 63 39-7 40 

41 - 053 0-2 44 

69-8 62 19-9 48 

17-9 61 38-9 62 

35-1 60 57-2 1 66 


46 - 764 16-253 44-353 11-662 38-052 3-661 28 - 
66-553 26-862 56-952 24-051 51-361 17-750 43 

5-952 37-052 7-051 36-061 4-050 31-449 57 

14-8 51 46-7 51 17-6 50 47-4 60 16-4 49 44-6 49 11 
23-4 50 56-1 50 27-7 49 58-4 49 28-2 48 57-2 48 25 

31 - 760 6-1 49 37-449 8-948 39-548 9-347 38 

39-449 13-848 46-848 19-047 50-347 21-046 60 

47 - 0 48 22-0 47 55-9 47 28-7 47 0-846 32-246 2 

54-347 29-947 4-646 38-246 11-045 43-1 45 14 

1-246 37-546 12-845 47-246 20-844 53-644 25 

7-9 45 44-9 46 20-844 66-944 30-244 3-7 43 36 
14-644 52-044 28-544 4-343 39-243 13-542 46 
20-643 68-9 43 36-143 12-442 48-042 23-041 67 
26-743 5-442 43-342 20-341 66-641 32-241 6 

32 - 4 42 11-8 41 60-241 27-9 41 4-840 41-140 16 


050 61-8 60 14-7 2 0 

2 50 7-8 49 31-6 4 

749 23-248 47-8 8 

■748 38-048 3-6 12 

■047 52-347 18-6 16 

■147 6-046 33-2 20 1 

-5 46 19-4 45 47-3 24 

-646 32-246 0-9 28 

-2 44 44-5 44 14-1 32 

-4 43 66-5 43 26-9 36 

-3 43 8-142 39-2 40 

•8 42 19-4 41 61-2 44 

•041 39-341 2-8 48 

-8 40 40-9 40 14-1 62 

-4 39 61-139 25-0 2 66 


21 0 142 33-142 15-641 57-341 38-041 17-940 67-040 36-2 40 12-839 49-739 25-739 1-038 35 - 6 j 


2 
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TEOE ALTITUDE OF BODY. 


LATITUDE 3°. 


Westa'ly Hour 
Angle. 


Declination 


G07itrarij Name to 

DECLINATION LATITUDE, 

same Name as 


II 

Contrary 

Name. 

h, m. 

h. m. 

15 0 

21 0 

4 

20 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

15 56 

4 

16 0 

20 0 

4 

19 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52; 

8 

16 56 1 

4 1 

17 0 

19 0 

4 

18 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

17 56 

4 

18 0 

18 0 

2 


70 8° 9° 10° 11° 12' 


Westerly Sour 
Angle. 

_ DooIinatloE 

Contrary 

Same 

Name. 

Nanu,*. 

h. m. 

Ik Ilk 

3 0 

9 « 

2 4 

8 56^ 

5 8 

as 

3 12 

m . 

1 IG 

44 ; 

} 20 

40 

3 24 


3 28 

m 

1 32 

St8 

) 36 

24 

> 40 

W ^ 

44 

m 

3 48 

12 ; 

62 

$ 

3 66 

4 

4 0 

8 0 ; 

4 

7 50 

8 

m 

12 

4S 

16 

1£ 

20 

40 

24 

m 

28 

32 

32 

2S 

> 36 

24 

[ 40 

20 

1 44 

10 

) 48 

12 

^ 52 

8 

: 4 56 

4 

5 0 

7 o 

4 

6 00 

8 

52 

12 

4S 

16 

44 ; 

20 

40 ' 

24 

30 

28 

32 * 

32 

28 

36 

24 

40 

20 ' 

44 

16 

48 

12 

52 

a 

6 56 

4 ; 

6 0 

6 o 


U 55* 
43 55 -Sj 
42 55-6! 
41 55 
40 55 


3 44 


50 
43 50* 
42 50- 
51* 
9140 51* 


3|44 44*4 
44*7 
8142 45 
45*4| 
3|40 45*8 


44 37- 
43 37 
38 
41 38 
|40 39 


142 


4 44 29- 
9 43 30- 
4 42 30- 
9 41 31* 
3 40 32- 


39 56- 
138 5$' 
37 56 
36 56 
35 56 


039 51* 

2 38 51- 

3 37 51' 
52- 

6|35 52- 


34 56 
33 56 
32 57 
31 57 
30 57 -21 


7 34 52 

8 33 52' 
0 32 52' 

53- 
30 53- 


131 


•3 29 53 
•4 28 53* 
•5 27 53- 
•626 53* 
*7 25 53 


5 39 46-1; 

6 38 46*4 J 
9 37 46-7 S 
136 47-0 2 
3 35 47-3 2 

5 34 47-6| 

7 33 47-8| 

8 32 48-1 
0 31 48-4 
2 30 48-6 

329 48-8 
528 49-0 
627 49-2 
726 49*5 
925 49-7 


939 32-7 
3 38 33 
8 37 33 
1 36 34 
6 35 35 


34 41- 
33 42- 
32 42- 
31 43- 
30 43^ 


9 34 35 
3 33 36 
7 32 36 
37 

3|30 37-6| 


7 29 38 -0129 31 
0 28 38 
4 27 38 
7 26 39 
9 25 39 


•124 49 
•2 23 50 
•3 22 50 
•521 50 
•6 20 50 


’9 24 45-21 
0 23 45 
3 22 45 
5 21 46 
7 20 46 


’819 46-6|l9 
'018 46- 


14 58-7 
13 58-g 
12 58*9 
11 59-C 
10 59-1 


719 50 
•818 51 
917 51-2 17 47 
•1 16 51-316 47 
•2 15 51-5 15 47 

•714 47- 
•813 48- 
: 012 48- 
•111 48- 
•210 48- 


2 56* 

I 1 56-7| 


4 44 20*2 
143 21-2 
8 42 22-1 
4 41 23-0 
2 40 23*9 


44 10 
43 11 
42 12 -71 
41 13 
40 14 


543 


2 43 47 
8 42 49 

3 41 50*8|41 
52 
54 


39 24 

4 38 25*5 
9 37 26*4 

5 36 27-0 
0 35 27 


•0 37 


•9 35 


6 34 28-5 
1 33 29-1 
6 32 29 
131 30-4 
30 31-0 


|34 20-7 
33 21-6 
32 22*4 
31 23-2 
30 24*1 

|29 24-8 i 


34 12- 
33 13- 
32 14- 
31 15- 
30 16- 


5 28 32*2 28 25* 

9 27 32-8 27 26* 

3 26 33-3 26 27*o|5 
25 33*9 25 27 •( 


24 40 -Ol 
5 23 40-4 
7 22 40*8 
0 21 41 
3 20 41 


28*424 21- 
29-023 22- 

29- 622 23* 

30- 321 24-: 
' 30-920 24- 


■ •9 


il5 43-2 15 38-5 

43-5 14 39-014 

43- 8 13 39-413 

44- 1 12 39* 
44*4 11 40*2] 
44-7 10 40-5] 


•519 25-7] 
!-018 26-418 
•617 27-2: 
1*1 16 27-9 16 
*715 28- 


: 39-0 4 35*- 
i 39-5 3 35-! 
t 39-9 2 36-i 
40-3 1 37-: 
40-8 0 37* ( 


2 43 34 
1 42 36 


5 40 40- 
2 39 42- 


55-8 38 44* 

57- 3 37 46* 

58- 9 36 48- 
•3 35 49- 

'U 51* 

3’1 33 53 ■ 

4- 4 32 54- 

5- 631 56- 

6- 930 57- 
8*1 29 59- 


9-229 
10-4 28 
227 11- 
126 12* 

025 13-625 

14*7 24 
15-723 
I 22 16*7 22 

17- 721 

18- 620 


•0 


3 43 20-4 J 

5 42 23 - 0 ‘I 
•641 25 - 6 -J 

7 40 27 - 8^1 

6 39 30 - 21 : 

38 32 - 4 S 
37 34 - 6 S 
36 36-7 
35 33 - 7 :^ 
34 40-7 £ 

33 42*6 8 
32 44-5 8 
31 46-4 3 
30 48-1 3 
|29 49-8 2 


66 - 


5 •6 42 
8-6 41 
11-5 40 
14-3 39 59 
17-0 39 2 

19-6 38 5 
22-1 37 8 
24-5 36 11 
26-9 35 14 
29-2 34 17 

13 19- 


24- 


28 51-4 28 41*7; 
27 53-1 27 43-6: 
26 54-6 26 45-6; 
25 56-3 25 47*3 25 
24 57-8 24 49*1 : 


7- 2 23 69 

8- 4 23 0 

9- 622 2 

10- 821 3*5 

11- 920 


121 


12- 414 

13- 7 13 


•914 18-314 
•713 19-3 13 
•5 12 20-3 12 14-9 12 
•311 21-2 11 16-0 11 
•1 10 22-2 10 


17-2 : 


30-8 


8| 9 23-2 
8 24-1 
7 25-0 
l| 6 25-9 
26-8 



0 9-4 0 12-6 0 15-6 0 18-8 0 21-9 0 25 -ol 


The heav, line Is the horizon liae aad separates co;trar, Les fro. sa J names. 


0 34-3 0 37-4 


TRUE ALTITUDE OF BODY. 


29 


LATITUDE 3°. 



Crossing this line is also equivalent to a change of sign in the altitude from + to , or vice versa. 


0 

8 0 

4 

7 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

56 

4 

0 

7 0 

4 

6 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

1C 

48 

52 

5 

15 

i. 

i 

6 0 

• 6 < 
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TRUE ALTITUDE OF BODY. 



LATITUDE 4°. 


declination — same Name as — latitude. 


Westerly 


4 ° 6° 6° 7 ° 8° 9 ° 10° 11° 12° I 


86 0-087 
85 52-686 
85 31-7 86 
85 0-185 

81 20-7 85 

83 36-084 

82 47-5 83 
81 56-582 
81 3-6 81 
80 9-480 


0-088 0 - 
50-2 87 45 - 
23-8 87 10 - 
45-6 86 23 - 
0-2 85 32 - 

10-4 84 37 - 
17-8 83 41 - 
23-5 82 43 - 
27-881 45 - 
31-3 80 47 - 


0 89 0-0 90 
9 88 35-2 89 
4 87 46-188 
8 86 50-6 87 
085 53-086 

3 84 54-6 85 
0 83 55-6 84 

7 82 56-5 83 

8 81 57-182 
6 80 57-7 81 


0-0 89 0-088 0-0 87 0 
0-188 35-387 46-086 50 
0-387 46-187 10-6 86 24 
0-4 86 50-8 86 24-3 85 46 
0-6 85 53-385 32-5 85 0 

0-784 55-084 37-984 11 

0 - 883 56-2 83 41-883 19 

1 - 082 , 67-182 44-8 82 24 
1-181 57-8 81 46-9 81 29 
1-380 58-380 48-880 33 - 


-086 0-0 85 0-084 
-4 85 52-7 84 54-183 
-085 32-0 84 37-183 
•085 0-684 10-783 
■8 84 21-5 83 36-882 

■3 83 37^182 67^182 
■082 49^0 82 13^2 81 
■8 81 58^3 81 26^0 80 
4 81 5^7 80 36^6 80 
180 11-8 79 45-4 79 


0-083 0-082 0-0 
65-182 55-881 66-4 
40-882 43-481 45-5 
18-182 23-681 28-0 

48 - 381 57-381 4-4 

12-881 25-380 35-6 
32-880 48-880 2-3 

49 - 2 80 8-679 25-1 
2-979 25-578 44-7 

14-6 78 39-878 1-7 


79 14-279 34-179 49-079 58-180 1-479 58-9 79 50-479 36-379 17-078 52-978 24-4 77 52-377 16-4 
78 18-278 36-678 50-078 58-479 1-678 59-378 51-678 38-878 21-277 59-2 77 32-877 2-876 29-4 
77 21-677 38-577 51-177 58-878 1-777 59-777 52-877 40-977 25-077 4-676 40-276 12-275 40-8 

76 24-576 40-276 51-9 76 69-177 1-877 0-176 53-9 76 43-176 28-176 9-2 76 46-7 75 20-674 51-1 

75 27-075 41-775 52-7 75 59-5 76 2-076 0-6 76 54-8 75 44-8 75 30-9 75 13-3 74 52-4 74 27-874 0-2 

74 29-3 74 43-1 74 53-3 74 59-8 75 2-375 1-0 74 65-5 74 46-2 74 33-5 74 17-1 73 57-4 73 34-4 73 8-3 

73 31-273 44-3 73 53-8 74 0-074 2-574 1-4 73 56-2 73 47-6 73 35-7 73 20-5 73 2-1 72 40-372 15-7 

72 33-072 45-3 72 54-4 73 0-273 2-573 1-6 72 56-9 72 48-8 72 37-7 72 23-5 72 6-2 71 45-7 71 29-4 

71 34-5 71 46-2 71 54-9 72 0-472 2-572 1-8 71 57-671 50-171 39-6 71 26-2 71 9-970 60-770 28-5 

70 35-9 70 47-1 70 55-4 71 0-671 2-771 2-0 70 58-170 51-3 70 41-4 70 28-6 70 13-3 69 65-169 34-2 


40 69 37-2 69 47*8 69 55*7 70 0*870 2*970 

36 68 38*4 68 48*5 68 56*1 69 1*0 69 3*169 

32 67 39*567 49*2 67 56*5 68 1*2 68 3*368 

28 66 40*466 49*7 66 56*8 67 1*467 3*467 

24 65 41*3 65 50*3 65 57*166 1*566 3*666 

20 64 42*164 50*8 64 57*3 65 1*765 3*865 

16 63 42*963 51*363 57*664 1*864 3*864 

12 62 43*6 62 51*8 62 57*9 63 2*063 4*063 

8 61 44*3 61 52*2 61 58*2 62 2*262 4*]62 

4 60 44*9 60 52*6 60 58*4 61 2*461 4*361 

22 0 59 45*6 59 53*0 59 58*6 60 2*460 4*560 

21 56 58 46*158 53*358 58*859 2*659 4*659 

52 57 46*657 53*657 59*058 2*858 4*858 

48 56 47*156 54*0 56 59*2 57 2*957 5*057 

44 55 47*6 55 54*3 55 59*4 56 3*156 5*156 

40 54 48*154 54*6 54 59*6 55 3*255 5*355 

36 53 48*5 53 54*9 53 59*8 54 3*454 5*454 

32 52 48*9 52 55*153 0*0 53 3*6 53 5*653 

28 51 49*351 55*452 0*252 3*752 5*752 

24 50 49*650 55*751 0*451 3*851 5*951 

20 49 50*049 55*950 0*550 4*050 6*050 

16 48 50*448 56*149 0*8 49 4*1 49 6*249 

12 47 50*747 56*448 0*948 4*248 6*448 

8 46 61*046 56*547 1*047 4*447 6*647 

4 45 51*345 56*846 1*2 46 4*646 6*846 


2*469 68*769 62*269 43*069 31*069 16*468 59*1 68 39*4 
2*768 69*268 53*068 44*568 33*268 19*4 68 2*967 44*1 
2*967 69*767 64*067 45*767 35*1 67 22*1 67 6*566 48*6 
3*167 0*366 54*8 66 47*1 66 36*9 66 24*6 66 9*965 62*8 
3*4 66 0*765 55*5 65 48*3 65 38*7 65 26*9 65 12*9 64 66*7 

3*765 1*164 56*364 49*4 64 40*4 64 29*2 64 15*7 64 0*4 

3*964 1*663 57*063 50*5 63 41*9 63 31*3 63 18*6 63 3*8 

4*063 1*962 57*8 62 51*6 62 43*4 62 33*3 62 21*2 62 7*1 

4*362 2*361 68*461 52*661 44*861 36*261 23*661 10*1 
4*561 2*760 58*960 53*660 46*260 37*060 25 * 960 " 13*1 


3*159 59*659 64*459 47*559 38 
3*559 0*258 55*358 48*758 40 ' 
3*958 0*857 56*1 57 49*957 41 ' 
4*257 1*456 57*056 51*066 43 - 
4*656 1*955 57*755 62*1 55 44 ' 

5*055 2*454 58*654 53*254 46 * 
5*354 3*053 59*353 54*253 47 * 
5*653 3*553 0*052 55*252 49 * 
5*952 4*052 0*851 56*251 50 * 
6*351 4*651 1*450 67*250 51 * 

6*650 4*950 2*249 58*049 52 * 
7*049 5*649 2*848 59*048 53 * 
7*348 6*948 3*547 59*947 55 * 
7*747 6*4 47 4*147 0*746 56 * 
8*046 6*946 4*846 1*645 67 * 


8 59 28*2 59 16*8 

4 58 30*3 58 18*5 

9 57 32*2 57 21*1 

5 56 34*2 56 23*5 
955 36*1 55 25*8 

354 38*054 28*1 
853 39*753 30*3 
052 41*452 32*4 
451 43*051 34*4 
650 44*650 36*4 

849 46*249 38*3 
948 47*748 40*2 
147 49*147 42*0 
2 46 50*6 46 43*7 
445 61*945 45*5 


21 0 


1 44 51*644 57*045 1*445 4*745 6*945 

I 6*445 2*644 58*544 53-444 47*1 

The thin horizontal line indicafla L 

inaicates the passage over the Prime Vertical. 



TBUE ALTITUDE OF BODY. 


LATITUDE 4°. 


DECLINATI 017 — same 

Name 

as — 

- LATITUDE . 


13 ° 14 ° 15 ° 16 ° 17 ° 18 ° 


20 ° 

21 ° 22 ° 

23 ° 24 ° 


Westerly 

Eour 


24 0 81 0-0 80 0-0 79 
23 66 80 56-879 57-178 
62 80 17-179 18-5 78 
18 80 31-179 31-3 78 

11 80 10-1 79 16-2 78 

10 79 11-078 61-377 
36 79 13-5 78 23-2 77 
32 78 39-177 61-3 77 
28 78 1-177 15-9 76 
21 77 20-9 76 37-8 75 

20 76 38-175 57-6 75 
16 75 63-176 11-9 71 

12 75 7-0 71 30-6 73 
8 71 19-173 11-6 73 
4 73 30-072 67-2 72 


23 0 72 39-8 72 8-9 71 35 

22 56 71 18-7 71 19-3 70 17 
62 70 56-9 70 28-9 69 68 
48 70 1-2 69 37-7 69 8 

11 69 11-168 16-7 68 18 

10 68 17-167 53-3 67 26 
36 67 23-3 67 0-166 31 
32 66 28-766 6-7 65 12 
28 66 33-7 65 12-8 61 19 
21 61 38-6 61 18-6 63 56 

20 63 13-163 23-9 63 2 
16 62 17-362 28-962 8 

12 61 61-261 33-761 11 
8 60 65-060 38-160 19 
4 69 68-5 59 12-5 59 21 


662 39-762 11-961 48-861 20-9 60 61-160 20 
■561 16-561 22-860 67-660 30-860 2-459 32 
•160 53-160 30-200 5-969 10-269 12-858 41 
■659 69-269 37-359 13-958 19-058 22-767 65 
-159 6-068 41-168 21-667 67-557 32-057 6 


Westerly 

Hour 


0*078 0*077 0*076 0*075 0*074 0*073 0*072 0*071 0*070 0*0 

57*277 57*776 57*875 58*074 58*273 68*172 58*271 58*4 70 58*569 58*6 

49*577 60*376 51*275 52*074 52*573 62*972 53*271 63*970 54*269 54*5 

36*7 77 38*7 76 40*3 75 41*7 74 42*9 73 43*9 72 44*9 71 46*1 70 46*8 69 47*6 

19*077 22*476 25*375 27*874 30*073 31*772 33*671 35*270 36*769 38*0 

56*977 1*976 6*375 10*274 13*873 16*372 19*071 21*670 23*769 25*7 

30*976 37*775 43*774 49*273 53*872 57*772 1*571 5*1 70 8*269 10*8 

1*1 76 10*1 75 17*8 74 24*9 73 31*172 36*2 71 41*170 46*8 69 49*9 68 53*5 

28*275 39*374 48*873 57*673 5*372 12*071 18*270 24*069 29*268 33*8 

62*476 6*674 17*273 27*672 36*871 45*170 62*869 59*969 6*1 68 11*9 

14*1 74 29*573 42*972 56*172 6*171 15*770 24*869 33*468 40*967 47*7 

33*973 50*973 6*372 20*571 33*070 44*369 54*869 4*768 13*667 21*7 

61*4 73 10*672 27*871 43*670 57*970 10*869 22*768 34*1 67 44*366 63*6 

7*4 72 28*471 47*471 4*970 20*969 35*468 48*968 1*667 13*066 23*8 

21*971 44*771 6*4 70 24*669 42*268 58*368 13*467 27*466 40*366 62*2 


•1 70 69*670 22*069 42*869 2*068 19*667 36*066 51*766 6*965 19*1 
•270 13*269 37*368 69*768 20*467 39*566 57*466 14*466 30*064 44*6 
•369 25*968 61*468 15*467 37*566 68*166 17*565 35*764 62*664 8*6 
•568 37*668 4*667 29*866 63*566 15*566 36*264 56*864 14*163 31*1 
■067 48*467 16*766 43*566 8*566 31*804 53*964 14*863 34*362 62*7 

•766 58*466 28*1 65 66*265 22*564 47*164 10*563 32*762 63*662 13*1 
•866 7*705 38*765 8*064 35*664 1*563 26*062 49*762 11*661 32-6 
•565 10*564 48*664 19*263 47*963 15*062 41*062 6*661 28*960 50*9 
•764 24*863 57*903 29*662 69*562 27*961 64*061 20*860 45*260 8*4 
*363 32*463 6*862 39*462 10*561 40*061 8*260 35*360 0*859 25*1 


■563 32*762 63*662 13*1 
'062 49*762 11*661 32-6 
062 6*661 28*960 50*9 
•061 20*860 45*260 8*4 
'260 35*360 0*859 25*1 

•859 48*9 59 15*658 41*0 
•759 2*058 29*757 66*2 
•2 58 14*3 67 43*157 10*7 
•0 57 26*2 66 56*0 56 24*6 
•4 56 37*5 56 8*455 37*9 1 


22 0 69 
21 66 68 
52 67 
48 66 
44 65 


2*0 58 46 
5*2 57 60 
8*366 54 
11*4 55 57 
14*255 1 

17*054 4 
19*653 7 
22*152 10 
24*651 13 
27*150 16 

29*349 19 
31*648 21 
33*847 24 
36*046 27 
38*046 29 


5 58 29 
5 57 33 

2 56 38 
8 56 42 

3 54 46 

5 53 50 

6 52 54 
■651 57 
6 51 1 
550 4 

‘349 7 
'948 11 
■647 14 
■146 17 
■6 45 19 


3 68 10*657 50*467 28*857 5 
9 57 16*066 56*556 35*656 13 
356 21*166 2*365 42*255 20 
5 55 25*9 55 7*9 54 48*654 27 
5 64 30*664 13*263 64*653 34 

■453 36*153 18*463 0*552 41 
■1 52 39*4 52 23*352 6*151 47 
•651 43*651 28*251 11*650 53 
•1 60 47*650 32*850 16*949 69 
•549 51*549 37*249 21*949 5 

•848 65*348 41*548 26*848 10 
■047 68*947 45*847 31*647 16 
■047 2-646 49*846 36*246 21 
•046 5*946 63*846 40*745 26 
■945 9*344 67*644 45*144 31 


■6 56 41*0 56 15*2 65 48*5 55 20*2 54 60*7 g 0 

'455 49*656 24*864 58*864 31*654 3*0 4 

'8 54 58*0 64 33*9 54 8*8 53 42*4 53 14*8 8 

•854 6*8 53 42*7 53 18*4 52 62*8 52 26*1 12 

•753 13*452 51*1 52 27*752 2*951 37*1 16 

■3 52 20*8 51 59*2 61 36*6 61 12*7 50 47*6 

•661 27*951 7*060 45*160 22*049 67*9 
•7 50 34*7 50 14*649 63*449 31*149 7*7 
*649 41*349 21*849 1*548 39*948 17*2 
•448 47*648 28*948 9*247 48*447 26*6 

*947 63*847 35*747 16*846 66-646 36'5 
*246 69*846 42*446 24*146 4*746 44*3 
*446 5*646 48*845 31*245 12*444 52*8 
*5 45 11*2 44 56*1 44 38*144 20*144 1*0 
*444 16*744 1*243 44*843 27*443 9*0 


21 0 44 40*144 32*044 22*744 12*644 1*443 49*343 36*2 43 22*143 7*242 51*442 34*642 16*9 3 


2 






TRUE ALTITUDE OF BODY. 


LATITUDE 4°. 


DECLINATION — same Name as — latitude. 


Westerly 


ABgle. 0 ° 1 ° 2 ° 3 ° 4 ° 5 ° 6 “ 7 ° 3 ° 9 ° 10 ° 11 ° 12 ° Aagle. 


21 0 44 51-6 44 57-015 

20 56 43 51-9 43 57-2 44 
52 42 52-2 42 57-443 
48 41 52-5 41 57-642 
44 40 62-7 40 57-841 

40 39 63-0 39 57-940 
36 38 53-2 38 58-139 
32 37 53-6 37 68-3 38 
28 36 53-7 36 68-5 37 
24 35 63-9 36 68-7 36 

20 34 54-134 68-9 35 
16 '33 54-3 33 69-0 34 
12 32 54-6 32 69-2 33 
8 31 54-7 31 59-332 
4 30 54-9 30 69-6 31 

20 0 29 65-129 69-7 30 

19 66 28 55-428 69-829 
52 27 55-628 0-028 
48 26 65-7 27 0-127 
44 25 66-926 0-326 

40 24 56-125 0-526 
36 23 66-324 0-624 
32 22 66-423 0-723 
28 21 66-6 22 0-922 
24 20 66-8 21 1-021 

20 19 56-9 20 1-120 
16 18 57-119 1-319 
12 17 57-318 1-418 
8 16 67-417 1-617 
4 16 67-616 1-816 

19 0 14 57-816 1-916 
18 56 13 67-914 2-014 
52 12 68-113 2-213 
48 11 68-212 2-412 
44 10 58-411 2-511 

40 9 58-510 2-710 

36 8 58-6 9 2-8 9 

32 7 68-8 8 2-9 8 

28 6 59-0 7 3-1 7 

24 6 69-1 6 3-2 6 

20 4 69-3 6 3-3 5 

16 3 69-4 4 3-5 4 

12 2 69-6 3 3-7 3 

8 1 59-7 2 3-9 2 

4 0 69-8 1 4-0 1 

18 0 0 0-0 0 4-2 0 


8-245 8-345 
8-4 44 8-6 44 
8-643 8-943 

8 - 9 42 9-342 

9 - 141 9-641 

9-440 9-940 
9-7 39 10-2 39 
9-838 10-6 38 
10-137 10-9 37 
10-336 11-336 

10-636 11-636 

10 - 834 11-934 

11 - 033 12-2 33 
11-332 12-6 32 
11-6 31 12-9 31 


7-446 5-446 

7 - 844 6-144 

8 - 343 6-743 

8 - 742 7-342 

9 - 241 7-941 

9-640 8-640 
10-139 9-139 

10 - 638 9-738 

11 - 037 10-337 
11-436 10-936 

11 - 936 11-635 

12 - 3 34 12-134 

12 - 8 33 12-6 33 

13 - 2 32 13-332 
13-731 13-831 


2 - 544 58-544 53-444 47-1 

3 - 343 59-543 54-7 43 48-8 

4 - 243 0-642 56-042 60-4 
4-942 1-741 67-341 52-0 

6-741 2-640 58-6 40 63-6 

6 - 640 3-639 59-839 65-1 

7 - 339 4-639 1-138 66-6 

8 - 138 6-638 2-337 68-1 

8 - 837 6-637 3-636 69-6 

9 - 636 7-636 4-736 1-0 

10 - 435 8-636 6-936 2-5 

11 - 134 9-634 7-034 3-8 

11 - 933 10-433 8-233 6-3 

12 - 632 11-432 9-332 6-7 

13 - 331 12-331 10-5 31 8-0 


3~630 6-930 9-7 30 11-830 13-3 30 14-130 14 - 
3-729 7-129 9-829 12-129 13-629 14-629 16 - 

3 - 928 7-328 10-128 12-328 14-028 16-028 16 - 

4 - 027 7-627 10-227 12-627 14--3 27 16-627 16 - 
4-226 7-626 10-426 12-826 14-726 16-926 16 - 

4-326 7-726 10-625 13-126 16-026 16-426 17 - 
4-624 7-924 10-824 13-324 16-324 16-924 18 - 
4-623 8-123 11-023 13-623 16-723 17-323 18 - 
4-822 8-322 11-322 13-922 16-122 17-7 22 19 - 

4 - 921 8-521 11-621 14-221 16-421 18-221 19 - 

5 - 020 8-620 11-720 14-620 16-820 18-720 20 - 

5 - 219 8-819 11-919 14-819 17-219 19-219 20 - 

6 - 418 8-918 12-1 18 15-1 18 17-618 19-718 21 - 

5 - 617 9-117 12-317 16-317 17-917 20-217 22 - 

6 - 616 9-316 12-616 16-616 18-316 20-716 22 - 

6-815 9-616 12-816 15-916 18-615 21-116 23 - 
6-014 9-714 13-014 16-214 19-114 21-614 23 - 
6-113 9-913 13-313 16-613 19-413 22-113 24 - 
6-312 10-012 13-612 16-812 19-812 22-612 26 - 
6-611 10-211 13-811 17-211 20-311 23-1 11 26 - 

6-610 10-410 14-010 17-610 20-710 23-710 26 - 
6-8 9 10-6 9 14-3 9 17-8 9 21-1 9 24-2 9 27 - 

6 - 9 8 10-8 8 14-5 8 18-2 8 21-6 8 24-7 8 27 - 

7 - 1 7 11-0 7 14-8 7 18-5 7 21-9 7 25-2 7 28 - 

7-3 6 11-3 6 16-0 6 18-8 6 22-4 6 25-8 6 29 - 

7-6 6 11-6 6 15-3 6 19-1 5 22-8 5 26-3 6 29 - 

7-7 4 11-7 4 16-6 4 19-6 4 23-2 4 26-9 4 30 - 

7 - 8 3 11-9 3 15-8 3 19-8 3 23-6 3 27-4 3 31 - 

8 - 0 2 12-1 2 16-1 2 20-2 2 24-1 2 28-0 2 31 - 

8-2 1 12-3 1 16-4 1 20-6 1 24-6 1 28-6 1 32 - 


430 14-130 13-230 11-630 9-6 
029 14-829 14-129 12-729 10-8 
628 16-628 15-028 13-928 12-2 
127 16-327 16-027 16-027 13-4 
826 17-126 16-926 16-126 14-8 

326 17-825 17-825 17-226 16-1 
024 18-524 18-724 18-324 17-6 
623 19-323 19-623 19-423 18-8 
122 20-022 20-622 20-522 20-1 
721 20-821 21-421 21-621 21-4 

320 21-520 22-320 22-720 22-7 
919 22-219 23-319 23-919 24-0 
618 23-018 24-218 24-918 25-3 
117 23-817 25-117 26-017 26-6 
816 24-516 26-016 27-1 16 27-9 

316 25-316 26-916 28-316 29-3 
914 26-114 27-914 29-414 30-6 
613 26-813 28-813 30-613 31-9 
212 27-612 29-812 31-712 33-3 
911 28-411 30-711 32-711 34-6 

510 29-210 31-710 33-910 35-9 
2 9 30-0 9 32-6 9 35-0 9 37-2 

8 8 30-8 8 33-6 8 36-2 8 38-6 

6 7 31-6 7 34-6 7 37-4 7 40-0 

1 6 32-4 6 36-6 6 38-5 6 41-4 

8 6 33-2 5 36-5 5 39-8 6 42-8 

6 4 34-1 4 37-6 4 40-9 4 44-2 

2 3 34-9 3 38-6 3 42-1 3 46-6 

9 2 35-8 2 39-6 2 43-3 2 46-9 

7 1 36-6 1 40-6 1 44-6 1 48-4 


8-4 0 12-6 0 16-7 0 20-9 0 26-1 0 29-2 0 33-3 0 37-6 0 41-7 0 45-8 0 


The thin horizontal line indicates the passage over the Prime Vertical. 




TRUE ALTITUDE OF BODY. 


LATITUDE 4°. 


Westerly DECLINATION — same Name as — latitude. 

Hour — — — — — - " ~~~ 

Angle. 130 140 150 iQO 170 180 jgo qqo ^ 1 ° 22 ° 23 ° 24 ° 


01 41 40-1 44 32-044 22-744 12-044 1-443 49-343 36-243 22-143 7-242 51-442 34-542 16-9 

20 56 43 42 '0 43 34-4 43 2 . 5 -.5 43 1 . 5-8 43 6-1 42 63-6 42 40-9 42 27-4 42 12-9 41 57-7 41 41 6 41 24 5 

62 42 44-042 36-042 28-242 18-942 8-741 67-641 46-641 32-441 18-641 4-040 48-440 32-0 

48 41 45-941 38-941 30-841 22-041 12-1 41 1-640 60-040 37-440 24-140 10-139 55-1 39 39-3 

44 40 47-840 41-240 33-440 24-940 15-640 5-4 39 54-339 42-339 29-539 16-139 1-738 46-4 

40 39 49-739 43-339 36-039 28-039 18-939 9-2 38 58-6 38 47-1 38 34-8 38 21-9 38 8-137 53-5 

36 38 51-538 45-538 38-538 30-838 22-238 12-938 2-7 37 61-7 37 40-0 37 27-7 37 14-4 37 0-3 

32 37 63-237 47-637 41-037 33-637 25-437 16-637 6-836 66-336 45-136 33-336 20-536 7-0 

28 36 55-036 49-736 43-436 36-436 28-636 20-236 10-936 0-835 50-135 38-735 26-535 13-6 

24 35 66-735 61-635 46-735 39-236 31-836 23-7 35 14-936 5-334 55-034 44-1 34 32-534 20-1 

20 34 58-434 53-734 48-1 34 41-834 34-934 27-234 18-834 9-633 59-833 49-533 38-333 26-5 

16 34 0-1 33 65-633 50-433 44-533 37-933 30-733 22-633 13-933 4-6 32 54-7 32 44-0 32 32-7 

12 33 1-832 67-632 62-632 47-232 40-932 34-032 26-432 18-232 9-331 69-931 49-731 38-9 

8 32 3-431 69-631 54-931 49-731 43-831 37-331 30-231 22-331 13-931 5-030 65-330 45-0 

4 31 5-131 1-630 57-230 52-330 46-730 40-630 33-830 26-430 18-430 10-030 0-829 61-0 


20 0 30 6-7 30 3 - 

19 66 29 8-4 29 6 
62 28 9-9 28 7 
48 27 11-527 9 
44 26 13-126 10 

40 25 14-6 25 12 
36 24 16-2 24 14 
32 23 17-8 23 16 
28 22 19-3 22 18 
24 21 20-9 21 19 

20 20 22-3 20 21 
16 19 23-9 19 23 
12 18 26-618 25 
8 17 27-0 17 27 
4 16 28-016 28 


'4 29 59-329 54-8 29 
■329 1-628 67-328 

•2 28 3-7 27 59-8 27 

■0 27 5-9 27 2-2 26 
•8 26 8-0 26 4-7 26 

-7 25 10-125 7-1 25 
-5 24 12-224 9-524 
-3 23 14-3 23 U -8 23 
-1 22 16-322 14-222 
•9 21 18-421 16-621 

•7 20 20-520 19-020 
•5 19 22-619 21-3 19 
•3 18 24-6 18 23-718 
•1 17 26-7 17 26-0 17 
•8 16 28-7 16 28-3 16 


49-629 43-829 . 37-529 30-529 23-029 15-029 6-228 56-9 4 Oj 

52-428 47-128 41-128 34-528 27-428 19-828 11-628 2-8 4 , 

55-227 50-227 44-727 38-427 31-827 24-627 16-927 8-6 8 ] 

58-1 26 63-426 48-226 42-426 36-226 29-426 22-126 14-3 12 

0-825 50-526 51-626 46-225 40-426 34-125 27-325 19-9 16 

3-624 59-(>24 55-1 24 50-124 44-624 38-924 32-424 25-6 20 

6-324 - 2-723 58-623 . 53-923 48-923 43-523 37-623 31-1 24 

9-023 5-823 2-022 57-7 22 53-1 22 48-1 22 42-622 36-6 28 

11-722 8-722 6-422 1-6 21 67-2 21 52-7 21 47-6 21 42-0 32 

14-321 11-821 8-721 5-221 1-4 20 57-2 20 52-6 20 47-4 36 

17-020 14-820 12-020 8-920 6-420 1-7 19 57-4 19 62-9 40 

19-7 19 17-7 19 15-4 19 12-6 19 9-519 6-219 2-418 58-2 44 

22-318 20-718 18-6 18 16-3 18 13-618 10-618 7-2 18 3-6 48 

25-017 23-6 17 22-0 17 19-917 17-617 16-1 17 12-1 17 8-8 52 

27-5 16 26-6 16 26-3 16 23-616 21-616 19-516 16-9 16 14-0 4 56 


19 0 15 30-1 15 30-6 15 30-716 30-615 30 

18 56 14 31-6 14 32-4 14 32-7 14 33-014 ,32 

52 13 33-2 13 34-1 13 34-813 35-313 35 
48 12 34-7 12 36-0 12 36-8 12 37-0 12 38 

44 11 36-3 11 37-7 11 38-9 11 39-911 40 

40 10 37-8 10 39-6 10 41-0 10 42-3 10 43 

36 9 39-4 9 41-4 9 43-1 9 44-6 9 45 

32 8 41-0 8 43-2 8 45-1 8 47-0 8 48 

28 7 42-6 7 46-0 7 47-1 7 49-3 7 51 

24 6 44-1 6 46-8 6 49-2 6 61-7 6 63 


2 15 29-5 15 28-6 15 27-2 15 25-715 23-9 15 21-7 15 ! 

8 14 32-614 31-8 14 30-914 29-714 28-3 14 26-6 14 ; 

5 13 35-4 13 35-1 13 34-513 33-713 32-7 13 31-313 ! 

1 12 38-4 12 38-4 12 38-1 12 37-612 37-1 12 36-1 12 : 

7 11 41-3 11 41-6 11 41-711 41-711 41-4 11 40-911 

3 10 44-2 10 44-9 10 45-310 45-610 45-9 10 45-6 10 

9 9 47-2 9 48-2 9 48-9 9 49-6 9 50-2 9 . 50-4 9 

6 8 50-1 8 61-6 8 52-6 8 53-6 8 54-6 8 55-2 8 

•3 7 53-1 7 64-7 7 66-2 7 57-6 7 68-9 8 O'O 8 

•9 6 66-1 6 68-0 6 59-9 7 1-6 7 3-2 7 4-7 7 


20 5 45-7 5 48-6 5 51-4 5 64-0 6 56-5 5 59-0 6 1-4 6 3-5 6 5-6 6 7-7 6 9-5 6 11-3 40 

16 4 47-4 4 50-5 4 63-4 4 56-4 4 59-2 5 2-0 5 4-7 5 7-2 5 9-6 5 12-1 5 14-4 5 16-6 44 

12 3 49-0 3 62-4 3 65-6 3 68-8 4 1-9 4 6-0 4 7-9 4 10-8 4 13-7 4 16-5 4 19-2 4 21-8 48 

8 2 50-6 2 54-3 2 57-7 3 1-2 3 4-6 3 8-0 3 11-3 3 14-5 3 17-7 3 21-0 3 24-0 3 27-0 52 

4 1 52-3 1 56-1 1 59-9 2 3-7 2 7-3 2 11-0 2 14-7 2 18-2 2 21-8 2 25-4 2 28-9 2 32-2 5 56 


0 53-9 0 58-0 1 2-1 1 6-1 1 10-1 1 14-1 1 18-1 1 22-0 1 25-9 1 29-8 1 . 33-7 1 37-5 


C 
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TRUE ALTITUDE OF BODY. 


LATITUDE 4' 





DECLINATION ~ 

contrary 

Nayjie to — latitude. | 

OO 


2 ° 3 ° 4 ° 

5 ° 6 ° 

7 ° 8 ° 9 ° 

10 ° 11 ° 12 ° 


Westerly 

Hour 


24 0 * 86 0-085 O - O'si 0*083 0*082 0*081 0*080 0*079 0*078 0 * 

23 56 85 52 * 68 -l 54-1 83 55*1 82 55*781 56*280 56*779 57*1 78 57*277 57 * 

52 85 31*784 36*983 40*682 43*381 45*380 46*879 48*378 49*077 50 

48 85 0*1 84 10*383 17*682 23*281 27*580 30*879 33*778 35*877 38 

44 84 20*7 83 36*0 82 47*5 81 56*5 81 3*680 9*1 79 13*9 78 17*877 21 

40 83 36*082 55*982 11*681 24*280 34*379 42*578 49*577 55*277 0 

36 82 47*5 82 11*6 81 31*3 80 47*2 80 0*5 79 11*2 78 20*7 77 28*5 76 35 

32 81 56*5 81 24*2 80 47*180 6*6 79 22*4 78 36*277 47*9 76 57*9 76 7 

28 81 3*680 34*480 0*5 79 22*4 78 41 * 6 77 57*8 77 12*0 76 24*4 75 35 

24 80 9*4 79 42*679 11*378 36*377 57*777 16*876 33*475 47*875 0 

20 79 14*278 49*578 20*777 47*977 11*976 33*475 52*175 8*774 23 

16 78 18*2 77 55*2 77 28*6 76 68*0 76 24*4 75 47*9 75 8*7 74 27*4 73 44 

12 77 21*677 0*376 35*476 6*975 35*275 0*6 74 23*6 73 44*3 73 3 

8 76 24*576 4*8 75 41*4 75 14*5 74 44*7 74 12*0 73 36*9 72 59 *4 72 19 

4 75 27*0 75 8*5 74 46*6 74 21 *4 73 53*1 73 22*3 72 48*8 72 13*071 35 


077 0*076 0*075 0*074 0*0 Q 0 

576 57*7 75 67*9 74 58*173 58*0 4 

1 76 51*075 51*574 62*173 52*6 8 

076 39*875 41*1 74 42*373 43*3 12 

2 76 24*2 75 26*7 74 29*073 30*6 16 

376 4*675 8*6 74 12*073 14*6 20 

375 41*574 46*973 51*372 55*2 24 

1 75 14*874 21*873 27*772 32*9 28 

374 45*073 53*673 1*172 7*9 32 

974 12*373 22*872 31*971 40*0 36 

773 37*272 49*372 0*071 9*6 40 

472 59*772 13*671 25*870 37*0 44 

1 72 20*1 71 35*670 49*670 2*3 48 

971 38*770 55*970 11*569 25*8 52 

270 55*670 14*569 31*668 47*5 Q 56 


23 0 74 29*374 11*973 51*273 27*573 0*772 31*471 59*571 25*270 49*270 11*269 31*568 

22 56 73 31*273 14*872 55*372 32*872 7*571 39*671 9*070 36*470 1*9 69 25*5 68 47*4 68 

52 72 33*072 17*371 58*971 37*671 13*570 47*070 17*969 46*669 13*568 38*568 1*967 
48 71 34*571 19*771 2*270 42*070 18*869 53*769 26*068 56*068 24*267 50*567 15*366 

44 70 35*9 70 21*9 70 5*269 45*869 23*868 59*768 33*268 4*667 34*1 67 1*666 27*765 


40 69 37*2 69 23*8 69 7*868 49*468 28*468 5*467 39*967 

36 68 38*468 25*568 10*367 52*667 32*667 10*666 46*166 

32 67 39*567 27*167 12*666 55*766 36*566 15*265 51*865 

28 66 40*4 66 28*5 66 14*6 65 58*5 65 40*0 65 19*6 64 57*164 

24 65 41*365 29*965 16*565 1*064 43*364 23*764 1*963 

20 64 42*164 31*2 64 18*2 64 3*2 63 46*3 63 27*4 63 6*562 

16 63 42*9 63 32*4 63 19*9 63 5*562 49*062 30*962 10*761 

12 62 43*6 62 33*5 62 21*4 62 7*5 61 51*6 61 34*161 14*760 

8 61 44*3 61 34*5 61 22*9 61 9*4 60 54*0 60 37*160 18*359 

4 60 44*960 35*460 24*260 11*259 56*359 40*059 21*859 


12*466 43*266 12:065 39*165 
19*665 51*565 21*564 49*964 
26*464 59*264 30*363 59*963 
82*664 6*563 38*663 9*162 
38*463 13*262 46*362 17*861 

43*762 19*561 53*561 26*160 
48*861 25*361 0*360 33*760 
53*660 30*960 6*659 40*959 
58*059 36*059 12*658 47*758 
2*058 40*958 18*257 54*157 


50*368 7*5 
7*467 26*1 
23*466 43*4 
38*265 59*5 
51*965 14*6 

4*664 28*5 
16*463 41*6 
27*662 53*8 
38*162 5*4 
47*861 16*2 

56*860 26*3 
5*559 35*8 
13*658 44*9 
21*357 53*4 
28*557 1*5 


25*4 59 12*8 58 
26*658 14*4 58 
27*757 15*957 
28*756 17*256 
29*755 18*655 

30*6 54 19*8 54 
31*553 21*053 
32*4 52 22*152 
33*2 51 23*2 51 
33*950 24*150 

34*549 25*049 
35*3 48 26*0 48 
35*947 26*947 
36*646 27*846 
37*245 28*645 


58*6 58 42*7 58 25*158 
0*6 57 45*2 57 28*2 57 
2*4 56 47*656 31*156 
4*3 55 49*8 55 33*9 55 
5*9 54 52*054 36*4 54 

7*5 53 53*953 38*953 
9*052 55*952 41*252 
10*551 57*651 43*551 
11*8 50 59*450 45*550 
13*250 1*049 47*549 

14*349 2*648 49*548 
15*648 4*147 51*447 
16*847 5*546 53*246 
17*846 6*945 54*845 
18*945 8*244 56*444 


6*057 45*557 23*557 0 * 
9*756 49*856 28*556 5 * 
13*155 53*9 55 33*2 55 11 * 
16*554 57*854 37*754 16 * 
19*654 1*453 42*053 21 - 

22*553 4*952 46*152 26 - 
25*352 8*2 51 49*9 51 30 - 
28*051 11*450 53*650 34 - 
30*550 14*549 57*1 49 38 * 
33*049 17*349 0*548 42 * 

35*348 20*148 3*747 46 * 
37*647 22*647 6*746 49 * 
39*646 25*246 9*745 53 * 
41*645 27*645 12*544 56 * 
43*644 29*944 15*343 59 - 


144 51*644 45*244 37*844 29*444 19*844 9*443 58*043 45*543 32*243 17*943 2 * 


2 56 35*4 56 9*1 
9 55 41*855 16*4 
2 54 48*0 54 23*3 

4 53 53*7 53 29*8 
352 59*352 36*1 

052 4*651 42*0 
551 9*650 47*8 
750 14*649 63*2 
849 19*148 58*4 
648 23*548 3*3 

347 27*747 8*1 
846 31*8 46 12*7 
2 45 35*6 45 17*1 

5 44 39*4 44 21*3 
7 43 43*0 43 25*4 

742 46*542 29*3 


2 


3 0 





TRUE ALTITUDE OF BODY. ^ 


LATITUDE 4°. 


Westerly DECLINATION — Contrary Name to — latitude. westerly 

Hour 

Hour — — — ^ ~ 

Anglo. 13 ° 14 15° 16° 17° 18° 19° 20° 21° 22° 23° 24° ^^le. 


24 0 73 0'073 0- 

23 66 73 58-2 71 58- 
62 72 53-071 53- 
48 72 44-3 71 45- 
44 72 32-4 71 34- 

40 72 17-371 19' 
36 71 69-171 2 
32 71 38-070 42' 
28 71 14-0 70 19 
24 70 47-5 69 64 

20 70 18-0 69 27 
16 69 47-5 68 57 
12 69 14-3 08 25 
8 68 39-2 67 51 
4 68 2-367 10 


-071 0-0 70 0-069 0-068 0-067 0-0 66 0-065 0-064 0-063 0-062 0-0 

•470 58-669 58-668 68-667 68-766 68-765 58-864 58-863 58-962 59-061 69-0 

-570 53-869 54-168 54-467 54-766 65-065 55-164 65-363 56-663 55-961 56-0 

-470 46-2 69 46-968 47-567 48-166 48-665 49-164 49-663 50-162 50-761 51-0 

-070 35-569 36-968 37-967 38-866 39-965 40-764 41-663 42-562 43-261 43-9 


870 21-969 23-9 68 25-667 27- 
870 5-569 8-268 10-767 13- 
■7 69 46-4 68 50-1 67 53-466 56' 
•869 24-868 29-567 33-766 37 
■669 0-768 6-567 11-866 16 

-068 34-367 41-366 47-665 53 
•268 5-967 13-866 21-365 28 

•4 67 35-2 66 44-5 65 63-165 1 
•6 67 2-8 66 13-3 65 23-164 32 

■1 66 28-6 65 40-4 64 61-364 1 


266 28-665 30-164 31-463 32-762 33-861 34-9 
166 15-265 17-164 19-063 20-862 22-461 23-8 
565 69-565 2-064 4-463 6-962 9-061 11-0 
■765 41-364 44-763 47-962 60-861 63-760 66-2 
•665 21-1 64 26-363 29-362 33-061 36-460 39-6 

-464 58-964 3-963 8-7 62 13-2 61 17-4 60 21-3 
■364 34-763 40-662 46-261 51-660 66-7 60 1-3 
•264 8-663 15-562 22-061 28-360 34-259 39-6 
•263 40-762 48-761 56-261 3-360 10-069 16-3 
•6 63 Il-l 62 20-2 61 28-7 60 36-7 69 44-4 58 61-4 


23 0 67 23-7 66 39-0 65 52-': 

22 66 66 43-866 0-365 15-- 
52 66 2-4 65 20-2 64 36-( 
48 65 19-7 64 38-9 63 56-1 
44 64 36-063 56-463 15-: 

40 63 51-363 12-9 62 32-' 
36 63 5-6 62 28-4 61 49- 
32 62 18-9 61 42-8 61 5- 

28 61 31-560 56-560 20- 
24 60 43-4 60 9-4 59 33- 

20 59 54-6 59 21-6 58 47- 
16 59 5-1 58 33-157 59- 
12 58 15-057 44-057 11- 
8 57 24-5 56 64-3 50 22- 
4 66 33-3 56 4-2 55 33- 


•864 17-963 29-462 40-1 61 60-160 69-660 
1-663 43-062 56-662 7-561 18-660 29-159 
i-163 6-762 20-661 33-4 60 45-659 67-169 
1-362 29-161 43-960 58-060 11-369 23-868 
1-361 60-261 6-360 21-3 69 36-768 49-368 

S-161 10-260 27-369 43-668 68-968 13-657 
)-860 29-1 59 47-359 4-658 21-157 36-766 
)-659 46-969 6-258 24-657 42-156 68-856 
!-559 3-8 68 24-2 67 43-6 57 2-266 19-966 

r-058 20-067 41-367 1-860 21-365 40-154 

1-767 35-1 66 57-766 19-065 39-664 69-464 
■,-1.66 49-756 13-165 35-654 67-154 17-7 63 
3-1 56 3-465 27-864 61-364 13-853 35-662 
3-366 16-064 42-064 6-363 29-862 62-362 
1-9 64 29-2 53 56-4 63 20-7 52 46-052 8-5 51 


8-7 69 17-2 68 25-1 1 0 
39-168 48-6 67 57-4 4 
8-168 18-557 28-4 8 
35-757 47-2 56 67-9 12 
2-357 14-666 26-4 16 

27-556 41-056 63-6 20 
61-856 6-166 19-7 24 
14-856 30-2 54 44-8 28 
37-054 53-264 8-7 32 
68-154 15-3 53 31-8 36 

18-4 53 36-6 52 63-9 40 
37-8 62 66-8 62 16-2 44 
56-3 52 16-4 61 35-6 48 
14-161 36-0 50 66-3 62 
31-2 60 53-150 14-1 1 66 


22 0 66 41-9 55 13-5 54 43 

21 66 64 49-9 54 22-3 53 53 
62 63 67-653 30-8.53 2 
48 63 4-9.52 38-9.52 11 
44 52 11-951 46-651 19 

40 51 18-6 50 63-9.50 28 
36 60 24-8 60 0-9 49 35 
32 49 30-949 7-648 43 
28 48 36-748 14-147 50 
24 47 42-3 47 20-3 46 57 

20 46 47-646 26-346 3' 
16 45 52-845 32-0 45 10 
12 44 67-7 44 37-5 44 16 
8 44 2-6 43 42-7 43 22 
4 43 7-0 42 47-9 42 27 


7 54 12-9 53 41-163 8-362 34- 

463 23-552 62-562 20-651 47 
052 33-662 3-451 32-2.51 0 

6 51 43-261 13-860 43-560 12 
•950 62-450 23-849 54-3 49 23 

■060 1-249 33-449 4-748 35 
•7 49 9-7 48 42-6 48 14-7 47 46 
•148 17-847 61-547 24-246 66 
-247 25-647 0-046 33-646 5 

-146 33-146 8-1 45 42-346 15 

•7 45 40-3 45 16-0 44 60-8 44 24 
•044 47-244 23-643 69-143 33 
•1 43 64-043 30-943 7-0 42 42 
•043 0-442 .38-042 14-741 60 
■6 42 6-641 44-841 22-2 40 58 


461 69-651 24-060 47-7 60 10-449 32 4 2 0 

6 61 13-7 50 38-9 60 3-4 49 27-1 48 60-0 4 

■160 27-249 63-349 18-6 48 43-148 6-9 8 

.249 40-049 7-148 33-247 68-647 23-1 12 

•848 62-648 20-347 47-347 13-546 38-9 16 

•0 48 4-4 47 33-0 47 0-8 46 27-9 45 54-1 20 

•747 16-946 46-346 13-946 41-845 8-8 24 

■146 27-046 56-945 26-644 66-144 22-9 28 

•946 37-745 8-644 38-744 8-143 36-6 32 

-644 48-044 19-643 50-543 20-642 50-0 36 

•8 43 68-043 30-343 1-942 32-842 2-8 40 

■743 7-642 40-642 12-941 44-641 15-3 44 

•342 16-841 60-641 23-640 66-940 27-4 48 

1-641 26-841 0-240 33-940 7-039 39-2 62 

!-7 40 34-540 9-539 44-039 17-638 50-6 2 66 


0 42 11-541 52-841 33-141 12-740 61-4 40 29-340 6-6 39 42-9 39 18-7 38 63-7 38 28-0 38 1 6| 
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TEVH ALTITUDE OF BODY. 
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LATITUDE 4°. 

Westerly Hour 
Angie. 

Declination 



DECLINATION — 

contrary Name to 
Tt? LATITUDE. 

same JSIame as 



Westerly Hour 

Angle. 


Same 

Name. 

Contrary 

Name. 

0° 

1° 

2° 

3° 

40 

5° 

6° 

70 

8° 

90 

10° 

11° 

12° 

Contrary 

Name. 

Same 

Name. 

h. m. 

h. m. 

0 / 

0 r 

o f 

0 t 

0 t 

0 f 

0 1 

0 ) 

0 r 

0 t 

0 / 

0 1 

0 1 



15 0 

21 0 

44 61-6 

44 45-2 

14 37*8 

14 29*4 

44 19-8 

14 9*4 

43 58*0 

13 45*5 

43 32-2 

43 17*9 

43 2-7 

42 46-5 

42 29*3 

3 0 

9 0 

4 

20 66 

43 51-9 

i3 45*5 

13 38*4 

13 30*1 

43 20*8 

43 10-6 

42 69-4 

12 47-3 

12 34*3 

42 20*4 

42 5-6 

41 49-8 

41 33*2 

4 

8 56 

8 

52 

42 52*2 

12 46*0 

12 38*9 

42 30*8 

42 21*7 

42 11-8 

42 0*9 

11 49-1 

11 36*4 

41 22-8 

41 8-^ 

40 53-0 

40 36*8 

8 

52 

12 

48 

41 62-6 

11 46*3 

41 39*4 

41 31*4 

41 22*6 

41 12-9 

41 2*2 

40 50-7 

10 38*4 

40 25-1 

40 11-2 

39 56*2 

39 40*3 

12 

48 

16 

44 

40 52-7 

40 46*7 

40 39*8 

40 32-2 

40 23*4 

40 14*0 

40 3-6 

39 52-3 

39 40*3 

39 27-4 

39 13-7 

38 59-2 

38 43*7 

16 

^ 44 

20 

40 

39 53-0 

39 47-0 

39 40*3 

39 32*7 

39 24*3 

39 15-0 

39 4-8 

38 53-9 

88 42-1 

38 29*6 

38 16 3 

38 2*0 

37 47*1 

20 

40 

24 

36 

38 53*2 

38 47-4 

38 40*8 

38 33*4 

38 25-1 

38 16-1 

38 6*1 

37 55*4 

37 43*9 

37 31-6 

37 18*7 

37 4*8 

36 50*3 

24 

36 

28 

32 

37 53*5 

37 47*7 

37 41*2 

37 33*9 

37 25*9 

37 17*0 

37 7*3 

86 E6'8 

36 45*6 

36 33*7 

36 21-0 

36 7*6 

35 53*4 

28 

32 

32 

28 

36 63-7 

36 48*0 

36 41-6 

36 31*5 

36 26*6 

36 18*0 

36 8*4 

35 58-2 

86 47-3 

35 35-6 

35 23*4 

35 10-2 

34 56-4 

32 

28 

36 

24 

35 53-9 

35 48-3 

35 42-1 

35 35*0 

35 27 -3 

35 18*8 

35 9*6 

34 59-6 

34 48-9 

34 37*6 

34 26-6 

34 12*8 

33 59*3 

36 

24 : 

40 

20 

34 54*1 

34 48*6 

34 42*4 

34 35*6 

34 27*9 

34 19*7 

34 10*6 

34 0-9 

33 60-6 

83 39-5 

33 27-7 

33 15-3 

33 2-1 

40 

20 

44 

16 

33 54*3 

33 48*9 

33 42*9 

33 36*1 

33 28*6 

33 20*5 

33 11-7 

33 2-1 

32 52*1 

32 41-2 

32 29-9 

32 17*7 

32 4*8 

44 

16 

48 

12 

32 54-6 

32 49*2 

32 43*2 

32 36*6 

32 29*2 

32 21*3 

32 12*7 

32 3*4 

31 53*5 

31 43*0 

31 31*9 

31 20*0 

31 7*5 

48 

12 

52 

8 

31 54*7 

31 49*4 

31 43*6 

31 37*1 

31 29*9 

31 22-1 

31 13*7 

31 4-6 

30 65-0 

30 44-7 

30 33-8 

30 22*3 

30 10*2 

52 

8 

15 66 

4 

30 54-9 

30 49-8 

30 43*9 

30 37*6 

30 30-6 

30 22*9 

30 14*6 

30 5-8 

29 66-3 

29 46-3 

29 35-7 

29 24*6 

29 12*7 

3 56 

4 

16 0 

20 0 

29 65-1 

29 50-0 

29 44*3 

29 38*0 

29 31*1 

29 23*6 

29 15*5 

29 6-8 

28 57*6 

28 47-9 

28 37-6 

28 26-6 

28 16-2 

4 0 

8 0 

4 

19 66 

28 65'4 

28 60*2 

28 44-6 

28 38*6 

28 31*6 

28 24-4 

28 16-4 

28 7-9 

27 58-9 

27 49*5 

27 39-4 

27 28*8 

27 17*6 

4 

7 66 

8 

62 

27 65 ‘6 

27 50*4 

27 45*0 

27 38*9 

27 32-3 

27 25*0 

27 17*3 

27 9-0 

27 0*3 

26 50-9 

26 41-2 

26 30*8 

26 20*0 

8 

62 

12 

48 

26 66*7 

26 60-7 

26 45*2 

26 39*3 

26' 32-7 

26 25*7 

26 18*1 

26 10-1 

26 1-5 

2B 52-5 

25 42-9 

25 32*9 

25 22*2 

12 

48 

16 

44 

26 55*9 

25 50*9 

25 46*6 

26 39*7 

25 33*2 

25 26*4 

25 19*0 

25 11-0 

25 2*7 

24 53*9 

24 44-7 

24 34*7 

24: 24-4 

16 

44 

20 

40 

24 66 •! 

24 51*2 

24 45*9 

o 

o 

24 33-7 

24 27*0 

24 19*7 

24 12-1 

24 3*9 

23 65*3 

23 46*3 

23 36*7 

23 26*6 

20 

40 

24 

36 

23 66-3 

23 51*4 

23 46*1 

o 

CO 

23 34-3 

23 27*6 

23 20*6 

23 13-0 

23 6-1 

22 56-6 

22 47-9 

22 38*6 

22 28*8 

24 

36 

28 

32 

22 56*4 

22 61*6 

22 46*4 

22 40*8 

22 34*7 

22 28*3 

22 21-3 

22 14-0 

22 6-2 

21 58-0 

21 49-4 

21 40*4 

21 30*9 

28 

32 

32 

28 

21 66‘6 

21 51*8 

21 46*7 

21 41*2 

21 35*2 

21 28*9 

21 22*1 

21 14-8 

21 7-3 

20 59-3 

20 61-0 

20 42*1 

20 32*9 

32 

28 

36 

24 

20 56-8 

20 62*0 

20 47*0 

20 41*6 

20 35*7 

20 29*5 

20 22*8 

20 15-7 

20 8*3 

20 0-6 

19 52-5 

19 43*9 

19 34*9 

36 

24 

40 

20 

19 66-9 

19 62*2 

19 47*2 

19 41*9 

19 36*2 

19 30*0 

19 ,23*5 

19 16*6 

19 9*4 

19 1-8 

18 63-9 

18 415*6 

18 36*9 

40 

20 

44 

16 

18 57:1 

18 62*4 

18 47*6 

18 42-2 

18 36*5 

18 30*6 

18 24*2 

18 17-5 

18 10*4 

18 3-0 

17 65-4 

17 47*3 

17 38*8 

44 

16 

48 

12 

17 57*3 

17 62*6 

17 47*8 

17 42*5 

17 36*9 

17 31*1 

17 24*9 

17 18-3 

17 11*4 

17 4-3 

16 66-8 

16 48*9 

16 40*7 

48 

12 

62 

8 

16 57-4 

16 52*8 

16 48*0 

16 42-9 

16 37*4 

16 31*6 

16 25*5 

16 19*1 

16 12*4 

16 5-4 

15 58-1 

15 50*5 

16 42*6 

62 

8 

16 56 

4 

16 57*6 

15 53*0 

15 48*3 

15 43*2 

15 37*8 

15 32*1 

15 26*1 

15 19:9 

15 13-4 

15 6-5 

14 59-5 

14 52*1 

14 44*4 

4 56 

4 

17 0 

19 0 

14 57*8 

14 53*3 

14 48*5 

14 43*5 

14 38*2 

14 32*7 

14 26*8 

14 20-7 

14 14*3 

14 7-7 

14 0-8 

13 53*7 

13 46*2 

^ 0 

^ 0 

4 

18 56 

13 57-9 

13 63*4 

13 48*8 

13 43*8 

13 38*6 

13 33*2 

13 27*4 

13 21-4 

13 15-2 

13 8-8 

13 2*2 

12 55*2 

12 48-0 

4 

6 56 

8 

52 

12 68*1 

12 53*6 

12 49*0 

12 44*1 

12 39*0 

12 33*7 

12 28*0 

12 22-2 

12 16-1 

12 9-9 

12 3-5 

11 56*7 

11 49*7 

8 

■52 

12 

48 

11 58-2 

11 63*8 

11 49*2 

11 44*4 

11 39*4 

11 34*1 

11 28*6 

11 22-9 

11 17*0 

11 11-0 

11 4-7 

10 58*2 

10 51*4 

12 

48 

16 

44 

10 68-4 

10 53*9 

10 49*4 

10 44-7 

10 39*7 

10 34*6 

10 29*2 

10 23-6 

10 17*9 

10 12-0 

10 5-9 

9 59*6 

9 53*1 

16 

44 

20 

40 

9 58*5 

9 54*1 

9 49*6 

9 44*9 

' 9 40*0 

9 35*0 

‘ 9 29*8 

9 24-4 

9 18*8 

9 13-0 

9 7-2 

9 1*0 

8 54*7 

20 

40 

24 

36 

8 58-6 

8 54*3 

8 49*8 

8 45*2 

! 8 40*4 

8 35*5 

8 30*3 

8 25-1 

8 19-6 

8 14-1 

8 8-3 

8 2*4 

7 56*3 

24 

B6 

28 

32 

7 58*8 

7 54*5 

7 50*0 

7 45-5 

, 7 40*7 

7 35*9 

• 7 30*9 

7 25*7 

7 20*5 

7 15-0 

7 9-5 

7 3*8 

6 58-0 

28 

32 

32 

28 

6 59-0 

6 54*6 

6 50*3 

6 45*7 

' 6 41*1 

6 36*4 

: 6 31*4 

6 26-4 

6 21*2 

6 16-0 

6 10-7 

6 5*2 

5 59*5 

32 

28 

36 

24 

5 59*1 

5 54*8 

5 60*5 

5 46*0 

' 5 41*4 

5 36*8 

i 5 32*0 

5 27*0 

' 5 22-0 

5 17-0 

5 11-9 

5 6*6 

5 1-1 

36 

24- 

40 

20 

4 59-3 

4 54*9 

4 50*7 

4 46*3 

; 4 41*8 

4 37*2 

; 4 32*5 

4 27-7 

' 4 22*8 

4 17*9 

4 13-0 

4 7*9 

4 2-7 

40 

20 

44 

16 

3 59*4 

3 55*1 

3 50*9 

3 46*5 

' 3 42*1 

3 37*6 

. 3 33*C 

3 28 *a 

1 3 23*6 

3 18*9 

3 14*1 

3 9*2 

3 4-2 

44 

16 

48 

12 

2 59*6 

2 .55*3 

2 51*1 

2 46*7 

2 42*3 

i 2 38*0 

► 2 33*5 

2 28*9 

' 2 24*4 

2 19-8 

2 15-2 

2 10*4 

2 5-7 

48 

12 

52 

8 

1 59*7 

1 65*5 

1 61-2 

1 47*0 

• 1 42*6 

1 38*3 

1 1 34*C 

1 29*6 

i 1 25*2 

1 1 20-7 

1 16-3 

1 11*7 

1 7-1 

62 

8 

17 56 

4 

0 59*8 

0 55*7 

0 61*4 

0 47*2 

1 0 42*9 

' 0 38*7 

■ 0 34*5 

0 30*2 

1 0 25*9 

1 0 21-6 

0 17-3 

0 13*0 

0 8-6 

5 66 

4 

GO 

>5 o 

18 0 

0 0*0 

0 4*2 

npu« ■ 

0 8*4 

0 i2-e 

; 0 16-7 

' 0 20*S 

► 0 25*1 

0 29-2 

1 0 33 -S 

! 037-5 

0 41-7 

0 46*8 

0 49-9 

6 0 

6 0 


The heavy zigzag Une is the horizon line and separates contrary names from same names. 
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LATITUDE 4°. 


wosteiiyHout Gontravy Name to 

AuBie, DECLINATION TT LATITUDE 

— same Name as 


Westerly Hour 
Angle. 


Same Contrary I i3C 

Name. Name. I 


14 ° 15 " 


18 ° 19 ° 


Declination 

0*|0 ooo OQO 04.0 Contrary Same 
21 ^-5 -< 5 ^ Name. Name. 


h. m. ° 
21 0 12 
20 S6 41 
52 40 
48 39 
I 44 38 


29-34 

0 6*5 3 

9 42-9 39 

36-3 3 

9 14*0 3 

;8 51-2 38 

43-1 3 

18 21*4 3 

17 59-0 37 

49-6 3 

17 28-5 3 

!7 6-7 30 

55*9 3 

16 35*4 3 

to 14-2 35 

2-13 

55 42-1 3 

!5 21-5 35 

8-03 

54 48-6 3 

i4 28-5 34 


•7 34 49-7 34 32-1 34 13-9 33 
•9 33 54-5 33 37-3 33 19-5 33 
•1 32 59-0 32 42-4 32 25*1 32 


54-9 33 35 
1-2 32 42 
7-2 31 48 


•1 32 3-5 31 47-3 31 30-5 31 13-1 30 55 
•031 7-830 52-130 35-830 18-8 30 1 

•8 30 12-1 29 5G-7 29 40-8 29 24*3 29 7 
•0 29 16-229 .1-328 45-828 29*8 28 13 
•228 20-228 5-(>27 50-727 35*1 27 19 


5 35 0- 
'5 34 7 
•4 33 15 
•1 32 22 
• 7 31 29 

•0 30 3G 
•2 29 43 
•4 28 49 
•3 27 56 
*1 27 2 


20 0 28 
19 66 27 
52 26 
48 25 
44 24 



37-6 27 S 
41-126 f 
44-5 25 i 
47-8 24 5 
51-0 23 i 

54*1 22 ^ 
57-2 21 ^ 
0-220 ^ 
‘ 3-2 19 j 
6-118. 

1 9-0 17 

' 11-8 17 

► 14-6 16 

> 17-3 15 
t 19-9 14 


■1 U> b'Z 

•2 15 55 
•2 14 58 
•2 14 2 


19 0 13 38-6 13 30-8 13 22-6 13 14*1 13 5- 

18 56 12 40*6 12 33-012 25-1 12 17*0 12 8* 

52 11 42-611 35-3 11 27-6 11 19*8 11 11 

48 10 44*5 10 37-5 10 30-1 10 22*7 10 15 

44 9 46-6 9 39-7 9 32-6 9 25*4 9 18 

40 8 48-3 8 41-8 8 35-0 8 28*2 8 21 

36 7 50*2 7 44-0 7 37*5 7 30-9 7 24 

32 6 52-0 6 46-1 6 39-9 6 33-6 -6 27 

28 5 53-9 5 48-2 5 42-1 5 36*2 5 30 

24 4 55-7 4 50*2 4 44-5 4 38-8 4 33 

20 3 57-4 3 52-2 3 46-8 3 41*3 3 35 

16 2 59-2 2 54-2 2 49*0 2 43*9 2 38 

12 2 1-0 1 56-2 1 51’3 1 46-4 1 41 

8 1 2-6 0 58-21 0 53*5 0 49*0 0 44 


l-J 56 

4 

0 4*3 

0 0*1 

1 0 4-2 

1 0 8*6 

l-J* 

GO 

o 

oo 

o 

0 63-9 

0 68-0 

1 2-1 

1 6-1 


•026 55*4 
•226 0-1 
•425 4*7 
•5 24 9-1 
•4 23 13-1; 

•4 22 17*/ 
•1 21 22 -( 
•8 20 26*1 
•5 19 30-] 
•1 18 34*: 

1-7 17 38-( 
!-2 16 41-! 
1-6 15 45-< 
1*9 14 49-: 
5-2 13 53*1 

>-5 12 56- 
^7 12 0 - 
L-9U 3- 
rOlO 7- 
M 9 10- 

1-1 8 13- 

4- 1 7 17- 
7-1 6 20- 

0- 1 5 23- 
3-0 4 27- 

5- 8 3 30- 
8*7 2 33- 

1- 5 1 36- 
4*3 0 39- 
2*91 0 17- 


4 26 40-4 26 24*7 26 8- 
1 25 45*4 25 30*3 26 14- 
7 24 50-5 24 35 ’7 24 20' 
1 23 55*3 23 41*1 23 26 
523 0-1 22 46-322 32 

722 4*821 61-421 37 
■021 9-4 20 66-520 43 
■1 20 13*9 20 1*419 48 
•1 19 18-4 19 6-318 53 
•1 18 22-7 18 11*017 59 


-7 38 53*7 38 28-0 38 1*6 
•4 38 3*1 37 38*1 37 12-3 
•0 37 12-3 36 47-9 36 22*8 
•336 21-2 35 57-4 35 33-0 
•3 35 29*9 35 6-8 34 43-0 

•2 34 38-3 34 15-8 33 52*7 
•8 33 46*3 33 24-7 33 2-1 
•3 32 54*6 32 33*2 32 11*2 
1-5 32 2-3 31 41-631 20*3 

1- 6 31 10-0 30 49-830 29*0 

;-630 17-4 29 57-829 37*6 
{•229 24*729 5*628 45*9 
)-828 31-828 13-327 54*2 
>■327 38*727 20*827 2*2 
J-626 45-626 28*1 26 10*0 

5-725 52-225 35-225 17*7 
1:'724 68*724 42-224 26-3 
}-6 24 5*1 23 49-1 23 32*7 
3-423 11*4 22 55-922 40*0 

2- 1 22 17-5 22 2-6 21 47*1 

7*621 23-621 9*020 54*2 
3*220 29-520 15-520 1*0 
8*619 35*319 21*7 19 7*8 
3*8 18 41*1 18 27-9 18 14*4 
9-017 46-717 34*1 17 21*0 


017 27*017 15-717 4 
■9 16 31-3 16 20*316 9 
■615 35-4 15 24*9 15 14 
■3 14 39-5 14 29-3 14 19 
■013 43-5 13 33-8 13 23 


1 16 52-3 16 40-0 16 27*6 

2 15 57-7 15 46-0 15 33*9 
1 15 3*1 14 51-8 14 40-2 
■0 14 8-4 13 67-5 13 46*4 
-8 13 13*7 13 3-2 12 52*6 


612 47* 
211 51 
7 10 55 
2 9 59 
6 9 2 

9 8 6 

2 7 10 
6 6 13 
9 5 17 
1 4 21 

3 3 24 
5 2 28 
6 1 31 

•7 0 35 
•21 0 21 


5 12 38-1 12 28*6 12 18-8 12 8*8 11 58*5 

4 11 42-5 11 33-3 11 23-9 11 14-3 11 4*5 

■3 10 46*7 10 37-9 10 28*9 10 19-8 10 10-4 

1 9 50-9 9 42-4 9 33*9 9 26*2 9 16*3 

■8 8 55*0 8 47-0 8 38*8 8 30*5 8 22*0 

■5 7 59-1 7 51*5 7 43*8 7 35-8 7 27*8 

■3 7 3-1 6 55-9 6 48*6 6 41-1 6 33-4 

*9 6 7-1 6 0*3 5 53*3 6 46*3 5 39*0 

•6 5 11*1 5 4-6 4 58*0 4 51*4 4 44*6 

•1 4 15*0 4 8-9 4 2*7 3 56*5 3 50*1 

•7 3 18*9 3 13-1 3 7*4 3 1*5 2 65*6 

*1 2 22-8 2 17-4 2 12*0 2 6-6 2 1*0 

•6 1 26-6 1 21*6 1 16-6 1 11*6 1 6*5 

■0 0 30-4 0 25-8 0 21*2 0 16*51 0 11-8 

•51 0 25*81 0 30-11 0 34-31 0 38-6| 0 42*9 


0 53-9 0 68-0 1 2-1 1 G’l 1 10*1 1 14*1 1 18*1 1 22*0 1 25*9 1 29*8 1 33-7 1 37*5 
Crossing this line is also equivalent to a change of sign in the altitude from + fo *~ ^^ versa* 
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TRUE ALTITUDE OP BODY. 


LATITUBE 5° 


Angle. I Qc 


DEOLINATIOK — Same Name as — latitude. 


5 ° 6 ' 


Westerly I 


8 ° 9 ° 10 ° 11 ° 12 ° 


h. m. ? ' ° 

24 0 85 0-086 
23 56 84 54-185 
52 84 37-0 85 
48 84 10-2 85 
44 83 36-0 84 

40 82 56-0 83 
36 82 11-7 82 
32 81 24-3 81 
28 80 34-5 81 
24 79 42-9 80 


0-087 0-088 0-089 0-090 
52-686 50-387 45*988 35*389 
31-786 23-887 10-587 46*188 
0-185 45-786 24-086 50*887 
20-885 0-485 32-285 53*386 

36-184 10*6 84 37-6 84 55*085 
47*883 18-1 83 41-383 56*284 
56-882 23-882 44*282 57*183 
4*081 28-281 46-381 57*882 
9-880 31*780 48*1 80 58-381 


20 78 49-879 14*679 34*6 79 49*679 58*9 80 
16 77 55*878 18*878 37*278 50*878 59*379 
12 77 0-977 22*277 39-277 51-877 59-778 
8 76 5*2 76 25-2 76 41*0 76 52*7 77 0*177 
4 75 9-075 27*675 42*675 53*576 0*676 

0 74 12*5 74 30-0 74 43-9 74 54-2 75 1-075 
56 73 15-4 73 31-973 45-073 54*874 1*474 
52 72 18-072 33-872 46-072 55*4 73 1*673 
48 71 20*571 35*4 71 47-2 71 55-972 1*872 

44 70 22*6 70 36-8 70 48*1 70 56-5 71 2*071 

40 69 24*569 38*269 48-969 57*070 2*470 
36 68 26*4 68 39-3 68 49-6 68 57*3 69 2*769 

32 67 28*0 67 40-5 67 50-3 67 57-8 68 2*968 

28 66 29*5 66 41-4 66 51*0 66 58-2 67 3*167 

24 65 30-9 65 42-4 65 51-6 65 58-6 66 3*466 

20 64 32*2 64 43-3 64 52*1 64 59-0 65 3*7 65 

16 63 33-4 63 44*1 63 52-7 63 59*3 64 3-9 64 

12 62 34-5 62 44-9 62 53-2 62 59*6 63 4*063 

8 61 35*5 61 45-6 61 53-7 61 59-9 62 4-362 

:4 60 36-5 60 46-4 60 54-1 61 0*261 4*561 

0 59 37-5 59 46*9 59 54-6 60 0*5 60 4*860 

56 58 38*458 47*658 55*059 0*859 5*059 
52 57 39-2 57 48*1 57 55-4 58 1*1 58 5*358 

48 56 40-056 48*756 55*857 1-4 57 5-557 
44 55 40*7 55 49*255 56*1 56 1*656 5*756 

40 54 41-454 49*754 56*555 1*955 5*955 
36 53 42-0 53 50-2 53 56*9 54 2*2 54 6*2 54 

32 52 42-7 52 50-7 52 57*2 53 2*4 53 ~~ 6^53 

28 51 43-351 51*1 51 57*552 2*652 6’652 
24 50 43-950 51-650 57-851 2*951 6*851 


0*089 0-088 0 
0*2 88 35-4 87 46 
0*5 87 46*3 87 10 ' 
0*786 51*1 86 24 ' 

0 - 9 85 53-6 85 32 - 

1*1 84 55-4 84 38 * 

1 - 4 83 56-7 83 42 - 

1 - 6 82 57-782 45 ' 
1*881 58*481 47 - 

2 - 1 80 59*1 80 49 - 

2-3 79 59*8 79 51 * 
2-5 79 0-4 78 52 - 

2 - 7 78 0*9 77 53 - 

3 - 0 77 1*4 76 55 - 
3-276 1-875 56 - 


087 0-086 0-085 0 ' 
0 86 50-4 85 52-7 84 54 * 
8 86 24*185 32*0 84 37 ' 
5 85 46-3 85 0*8 84 10 - 
885 1-384 21*883 37 - 

4 84 11*8 83 37-6 82 57 - 
483 19*682 49*682 13 - 
482 25*681 59*081 26 * 
881 30-281 6-680 37 * 

7 80 34-180 12-8 79 46 * 

4 79 37-579 18*1 78 54 * 
578 40-278 22*578 0 - 

8 77 42-4 77 26*2 77 6 * 
076 44-676 29*776 10 * 
175 46-4 75 32*7 75 IS - 


OS ! 0-083 0-0 
283 55-1 82 55-8 
383 40-9 82 43*6 
9 83 18*3 82 23-8 
1 82 48-7 81 57-6 

5 82 13*2 81 25-9 
8 81 33-5 80 49-4 
880 49*9 80 9*5 

4 80 3-7 79 26-4 

5 79 15-4 78 40*9 

0 78 25-5 77 53*3 
4 77 34-0 77 4*0 

0 76 41-4 76 13*5 
8 75 48*1 75 22*0 

1 74 54-0 74 29-6 


56-9 74 
67*6 73 
58-4 72 
69*371 
0*070 


48-0 74 35 
49*4 73 37 
50-8 72 39 
52*271 41 
53*470 43 

54*6 69 45 
55*568 47 

66 - 567 48 

67 - 366 49 

58 - 365 51 

59 - 2 64 52 

0 - 063 53 
0*8 62 54 

1 - 661 56 
2*360 67 


3 74 18*9 73 59 ' 
873 22-473 3 ' 
972 25*672 8 ' 
971 28*471 12 ' 
870 31-070 15 * 

5 69 33*5 69 18 * 

1 68 35*8 68 22 * 
5 67 37-9 67 24 * 
966 39-966 27 * 

2 65 41*765 30 * 


1 73 36-3 
8 72 42*4 

2 71 47*9 
1 70 63*0 
6 69 57*6 

8 69 1*8 
068 6-7 

9 67 9*5 
6 66 13*0 
1 65 16-3 


6 64 43-564 32*4 64 19*3 

8 63 45*363 34*7 63 22-2 

9 62 46*962 36*962 24*9 
061 48*461 39-061 27*6 
1 60 49-9 60 40-9 60 30*0 


7-160 7*560 6-1 60 
7-359 7*859 6*659 
7-658 8-258 7-1 58 

7 - 857 8-557 7*657 

8 - 156 8-956 8*056 

8*355 9-155 8*555 
8-554 9*554 8*954 

8 - 853 9-753 9*463 

9 - 052 10*152 9*852 
9*351 10-551 10-351 


49 44*549 51*949 58*250 
48 45-048 52-348 58*449 
47 45-547 52*647 58*748 
46 46*046 53-146 59*047 
45 46*545 53-445 59*346 

44 47-044 53*844 59*645 


7*050 9-650 10*850 10*750 9*650 
7-349 9-849 11-249 11*249 10*249 
7-548 30*148 11*448 11*748 10-848 

7 - 847 10-347 11*847 12*1 47 11*4 47 

8 - 046 10*746 12*246 12*546 12*046 


58*259 51*359 42*659 32*4 
59-158 62*658 44*558 34-7 
0*057 54*057 46*257 36*9 
1*056 55-256 47*956 39-1 

1 - 955 56-555 49*555 41*1 

2 - 954 67*754 51*1 54 43-1 
3*8 53 58-9 53 52-7 53 44*9 
4*753 0*1 52 54*1 52 46*9 
5*552 1-251 55-651 48*6 
6*451 2-450 57*050 50-4 

7 - 1 50 3-349 58-349 52*1 
7*949 4*448 59*748 53*8 

8 - 848 5-4 48 0*947 65*4 
9*547 6-447 2*346 57*0 

10-346 7*446 3-645 58-6 


8*245 10-946 12-545 13-045 12*645 11*145 8*545 4*845 0*21 


The thin horizontal line indicates the passage over the Prime Vertical, 
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LATITUDE 6°. 


DECLINATION — Same 

Name 

as — 

-LATITUDE, 

13 ° 14 ° 15 ° 16 ° 17 ° 18 ° 

19 ° 

20 ° 

21 ° 22 ° 23 ° 24 ° 


Westerly 

Hour 



h. m. 
i24 0 


82 0-0 81 
81 56*3 80 f 
81 45*6 80 4 
81 28*1 SO :• 
81 4*7 80 : 

80 35*9 79 ^ 
80 2*8 79 ; 
79 25*8 78 - 
78 45 Mi 78 
78 2*9 77: 

77 17*9 76 
76 31*0 75 
75 42*675 
74 53*0 74 
74 2*2 73 


0*079 0*078 0*077 0*076 0*075 0*074 0*073 0*072 0*071 0*0 

57*1 78 57*4 77 57*6 76 57*9 75 58*1 74 58*2 73 58*1 72 58*3 71 58*5 70 58*6 

48*5 78 49*677 50*576 51*475 51*974 52*573 52*872 53*4 71 53*970 54*3 

34*4 78 36*777 38*776 40*475 41*9 74 43*273 44*072 45*171 46*270 47*1 

15*278 19*277 22*676 25*475 28*074 30*2 73 32*1 72 33*871 35*570 37*0 


23 0 73 10 

22 S6 72 18 
52 71 25 
48 70 31 
44 69 37 

40 68 42 
36 67 47 
32 66 52 
28 65 56 
24 65 0 

20 64 4 
16 63 7 
12 62 11 
8 61 14 
4 60 17 


7 72 42*0 72 
2 71 51*271 

0 70 59*470 

2 70 6*9 69 

1 69 14*0 68 

5 68 20*5 67 
4 67 26*6 67 
0 66 32*2 66 

3 65 37*4 65 

4 64 42*4 64 

3 63 47*1 63 
862 51*562 
361 55*561 

4 60 59*5 60 

6 60 3*2 59 


51*377>57*277 
23*377 31*276 
51*877 1*876 
16*8 76 29*175 
: 38*9 75 53*475 

; 58*775 15*374 
; 16*3 74 35*0 73 
: 32*2 73 52*9 73 
146*5 73 9*2 72 
I 59*3 72 23*9 71 

J 11*071 37*371 
L 21*7 70 49*570 
} 31*470 0*869 
) 40*4 69 11*3 68 
I 48*7 68 21*0 67 

r 56*4 67 29*8 67 
7 3*6 66 38*2 66 

1 10*3 65 46*1 66 
5 16*5 64 53*4 Q4 
4 22*5 64 0*3 6S 

3 28*0 63 6*6 6S 

2 33*1 62 12*861 
1 38*2 61 18*7 6( 
0 42*8 60 24*3 6( 
9 47*3 59 29*551 


2*376 6*675 10*574 13*873 16*872 19*571 22*070 24*1 20 

38*175 44*374 49*673 54*372 58*272 2*171 5*670 8*6 24 

10*575 18*674 25*673 31*672 36*971 41*870 46*669 50*6 28 

39*874 49*873 58*573 6*272 12*871 19*070 24*769 30*1 32 

6*574 18*1 73 28*772 38*071 46*270 53*770 0*869 7*1 36 

30*573 44*1 72 56*5 72 7*371 17*070 26*269 34*568 42*1 40 

52*373 7*9 72 21*871 34*370 45*869 56*469 6*268 15*0 44 

12*0 72 29*5 71 45*2 70 59*5 70 12*4 69 24*5 68 35*8 67 46*0 48 

30*0 71 49*2 71 6*8 70 22*8 69 37*3 68 50*8 68 3*5 67 15*1 52 

46*5 71 7*4 70 26*769 44*369 0*568 15*567 29*5 66 42*5 Q ^6 


1*7 70 24*3 69 45*169 
15*5 69 39*8 69 2*368 
28*4 68 54*2 68 18*2 67 
40*3 68 7*5 67 32*9 66 
51*4 67 19*9 66 46*7 66 

1*6 66 31*5 65 59*6 65 
11*2 65 42*4 65 11*864 
> 20*2 64 52*5 64 23*063 
28*6 64 1*9 63 33*7 63 
1 36*563 10*062 43*862 

! 44*0 62 19*6 61 53*5 61 
. 51*0 61 27*6 61 2*6 60 
) 57*7 60 35*260 11*1 59 
) 4*2 59 42*5 59 10*4 58 
) 10*3 58 49*5 58 27*1 58 


22 0 59 20*5 
21 56 58 23*4 
62 57 26*1 
48 56 28*7 
44 55 31*ii 

. 40 54 33 •( 

36 53 36 •( 
32 52 38 *i 
28 51 40*i 
24 50 42*' 

20 49 44*' 
16 48 46*1 
12 47 48*i 
8 46 50* 
4 45 52* 


•9 58 51*6 58 34*5 58 16*0 57 56*1 57 J 
*357 55*7 57 39*357 21*557 2*456 ^ 
*656 59*7 56 43*956 26*956 8*455 ^ 
*856 3*355 48*355 32*055 14*254 i 
*855 7*054 52*554 36*854 19*954 

■8 54 10-5 53 n(;-0 53 41-5 53 35-3 53 
■663 13-853 0-552 4G-1 52 30-452 : 
1-352 17-1 52 4-451 50-551 35-461 
■051 20-2 51 8-060 54-850 40-350 : 

!-(i50 23-250 11-G49 56-949 45-049 

1-1 49 20-349 15-049 2-948 49-548 
1-648 29-148 18-548 6-747 54-047 
)-947 32-047 21-747 10-546 58-346 
i-346 34-746 24-946 14-246 3-545 
)-645 37-4 45 28-045 17-846 6-644 


4-368 22-067 38-566 54-066 8-3 1 0 

22-967 42-167 0- 1 66 17-0 66 32-6 4 

40-467 0-9 66 20-365 38-6 64 56-5 8 

66-6 66 18-7 65 39-4 64 58-9 64 17-3 12 

11-7 66 35-2 64 67-3 64 18-2 63 37-8 16 

26-064 60-664 14-363 36-462 57-2 20 

39-264 5-463 30-063 53-662 16-8 24 

62-063 19-1 62 45-2 63 9-9 61 33-3 28 

3-862 32-361 69-461 25-460 49-9 32 

15-061 44-761 13-060 40-060 5-7 36 

26-760 66-4 00 25-959 54-059 20-8 40 

35-860 7-659 38-059 7-458 36-2 44 

46-5 69 18-2 58 49-8 58 20-0 67 48-9 48 

54-658 28-4 58 0-957 32-1 57 2-1 52 

3-3 57 38-0 57 11-5 56 43-8 56 14-7 1 66 

11-656 47-256 21-755 64-955 26-8 2 0 

19-665 56-1 55 31-555 5-654 38-5 4 

.27-4 65 4-7 54 40-8 54 15-9 53 49-6 8 

: 34-7 54 12-9 63 49-9 53 26-7 53 0-4 12 

; 41-7 53 20-7 53 58-6 52 35-4 52 10-8 16 

! 48-653 28-362 7-051 44-551 20-8 20 

. 55-261 35-751 15-050 63-450 30-5 24. 

1-050 42-850 22-950 1-949 39-9 28 

) 7-749 49-649 30-449 10-248 49-0 32 

1 13-7 48 50-248 37-848 18-447 57-8 36 

3 19-448 2-647 44-947 26-247 6-4 40 

7 25-1 47 8-946 51-846 33-846 14-7 44 

3 30-5 46 15-045 58-6 45 41-2 45 22-7 48 

5 35-8 46 20-9 45 5-2 44 48-4 44 30-6 53 

4 41-044 26-744 11-543 65-443 38-3 2 56 


0 144 54-544 47-7 44 40-0 44 31-144 21-3 44 10-643 68-9 43 46-143 32-343 17-7 43 2-2 42 45-8| 


2 





Westerly 

Hour 

Angle. 


true alt itude of body 

lati tude 5° 

^ Li ^ fATiON-gg me Navie as — latitude 


I- i. U JJE , 'W' esterly 

— — — __ Hour 

9 ° 10 ° 11° j 12° Angle. 


0 

J 44 47*044 53*8 44 59 

56 

j43 47*4 43 54*2 43 59 

52 

42 47-842 64-5 43 

0 

48 

41 48-2 41 54-9 42 

0 

44 

40 48 • 6 40 55-1 41 

0- 

40 

39 49-0 39 65-4 40 

0* 

36 

38 49-4.38 55-739 

1- 

32 1 

37 49-837 56-038 

1* 

28 

36 60-136 56-337 

1* 

24 

35 50-535 56-636 

1* 

20 

34 50-934 56-835 

2*: 

16 

33 51-2 33 67-2 34 

2-J 

12 

32 61-532 67-4 33 

2-t 


::: 

»:>» “.'E trt ;r?b 

6*038 9*838 12'8Sfl lA OQQ ^ 15-6 39 14-2 39 12-039 8*9 

loE* nlS “:e E? “■;? “■='>“ -o-* 

«'4S6 10.3M 13., 36 >’ > »’ I«'1S7 1,.337 Jl-? 

6- 7S. in n. 13A 

U.033 nil ;e.733 13 ii't 

7- 332 n-332 14-633 17-132 18-937 !n I'f 


30 52-130 57-931 3-131 


20 0 29 52-429 68-2 30 

19 56 28 52-728 58-429 
52 27 53-027 58-7 28 
is 26 63-4 26 58-9 27 
ii 25 53-626 69-2 26 

40 24 63-924 59-425 
36 23 54-2 23 59-7 24 
32 22 64-5 22 69-9 23 
28 21 54-722 0-122 
24 20 56-021 0-321 

20 19 66-220 0-6 20 
16 18 65-619 0-819 
12 17 55-7 18 1-1 18 i 
8 16 56-017 1-317 ( 

4 15 66-216 1-516 ( 

19 0 14 56-515 1-715 6 

I 18 66 13 66-714 2-014 6 
62 12 67-013 2-213 7 
48 11 57-212 2-412 7 
44 10 57-411 2-711 7 

40 9 57-710 2-910 7 

36 8 57-9 9 3-1 9 8 

32 7 68-1 8 3-4 8 8- 

28 6 68-4 7 3-67 8- 

24 5 58-6 6 3-8 6 s- 


3- 529 8-029 12-12^ JJ-IS lUS 20-12 S 1'^“ 

sM:: ills f s:s x-i:: 21-121 :::: 

:.::: :t :::: -- 4 4 -- 

jL6p4 3-224 13-324 S-ol l-JI l.’gl 1‘J1 27-125 27-625 27-7 

4- 923 9-423 13-623 17-323 20-623 L2I 1 5oe 29-0 

6-122 9-722 13-922 17-622 20-9 22 2l-l J 1’!i1 30-4 

5- 321 9-921 14-221 18-021 21-321 24-Ll l-JI 00'^^^ 

3'620 10-220 14-520 18-3-,0 2, 

5- 819 10-419 14-819 lo-olo 22-imTll 28-11 ''T 

6 018 10-718 15-1 18 19-018 22-618 25-8 18 98.0^! 34-319 35-6 

6- 317 10-917 15-317 19-417 23-017 26-317 29 5 1" 1 ^ 


5 11*415 
4 11 '7 14 
3 11*913 
2 12*212 
^ 13-511 

) 12*7 10 
> 13-0 9 
‘ 13*3 8 
13*6 7 
13*9 6 


20 4 58*9 5' 
16 3 59-1 1 
12 2 59*3 3 
8 1 59*6 2 
4 0 59*8 1 


• 15*915 20 
16*214 20 
16*613 20' 
16*8 12 21- 
17*211 21* 

17*5 10 21* 
17*8 9 22* 
18*2 8 22* 
18*5 7 23* 
18*8 6 23*i 


*015 23 
•414 24 
'8 13 24 
2 12 25' 
511 25* 


•910 26 
‘3 9 26 
’7 8 27 
1 7 27 
5 6 28 


> 9*1 5 
: 9*4 4 
: 9*6 3 
9-9 2 
10*2 1 


14-2 5 

14- 4 4 
14*7 3 

15- 0 2 
15*3 1 


3- 6 6 37 0 6 41-4 6 45-5 6 49-5 6 53-4 3« 


10*1 cr 00 — o 00 4 

«■» * F, 1 : 2:3 1 2:: : tr , ' '»■' « 


;:::::: : :: : : 
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LATITUDE 5 

o 






Westierly 



DECLINATION — Same Name 

as — 

LATITUDE. 



Westerly 

Hnnr 













Hour 

Angle. 

13 ° 

14 ° 

15^ 

16 ° 

17 ° 

18 ° 

19 ° 

20 ° 

21 ° 

22 ° 

23 ° 

24 ° 

Angle. 


0 t 

0 1 

o / 

0 1 

o ; 

o t 

0 / 

0 r 

0 1 

0 f 

0 r 

0 ; 

h, m. 

21 0 

44 64-5- 

H 47*7^ 

t4 4:0*0^ 

A 3M ^ 

1 21*3 4 

.4 10- 61 

13 58*9 4 

3 46*1 4 

3 32-31 

3 17*7 4 

.3 2*24 

.2 45-8 

3 0 

20 S6 

43 66-3 

13 49-9 ^ 

13 42*() 

3 34*1 

3 24-8-1 

13 14*54 

13 3*3 4 

2 51*04 

2 37*84 

2 23*84 

:2 8*94 

:1 53*1 

4 

52 

42 58-1^ 

12 52*1 

12 45*1 ^ 

12 37*0^ 

12 28*1 4 

12 18*34 

12 7*64 

H 55-91 

1 43*3 4 

11 29*84 

H 15-41 

.1 0*3 

8 

48 

41 59-9- 

11 54*2 ‘ 

tl 47-C- 

11 39*9 ^ 

11 31*44 

11 22*1^ 

11 11*84 

11 0*64 

10 48*5 4 

to 35-68 

to 21*9 4 

to 7*4 

12 

44 

41 1-6 

10 56*3 

10 50*0^ 

10 42*7^ 

to 34*64 

to 25*7- 

10 16*04 

to 5*3:' 

39 53*6; 

59 41*3: 

19 28*2; 

19 14*2 

16 

40 

40 3-4 

89 68*3 

39 52-4 

89 45*5 

89 37-8: 

89 29 - 3: 

19 20*0 : 

19 9*8: 

38 58*7: 

38 46*9: 

18 34 * 3 : 

88 20-9 

20 

36 

39 5-1 

39 0*4 

38 54*7 

88 48*2 

38 40-9; 

38 32*9 

38 24*0 : 

88 14-2: 

38 3*7: 

37 52*4. 

87 40-4: 

17 27*5 

24 

32 

38 6-8 

88 2-3 

37 57*1 

37 50*9 

87 44-0; 

87 36-3 

37 27*9, 

87 18-7, 

37 8*6: 

86 57-8 

36 46*3: 

16 34*0 

28 

28 

37 8-4 

37 4*3 

•36 59*4 

36 53*5 

36 47*0 

36 39*8 

36 31*8 

36 23*0 

86 13-3 

36 3-1 

35 52*1. 

35 40*3 

32 

24 

36 lO'O 

36 6*2 

36 1*6 

85 06 -1 

35 50-0 

35 43*2 

35 35*6 

35 27*2 

35 18*1 

35 8*3 

34 57*8 

34 46*6 

36 

20 

35 11*7 

35 8 *3 

35 3*8 

34 58*7 

34 53*0 

34 46*5 

34 39*3 

34 31*4 

14 22*7 

34 13*4 

34 3*5 

33 52-8 

40 

16 

34 13-3 

34 10-0 

34 6*0 

34 1*3 

33 55*9 

33 49-8 

33 43*1 

33 35*5 

13 27-3 

33 18*5 

33 9*0 

32 68-9 

44 

12 

33 14 -9 

33 11-9 

33 8*2 

33 3*8 

32 58*7 

32 53-1 

32 46*7 

32 39*6 

32 31*8 

32 23*5 

32 14*5 

32 4*9 

48 

8 

32 16*5 

32 13*8 

32 10*4 

32 6*2 

32 1 * 5 

31 50-3 

31 50*3 

31 43*7 

31 36*3 

31 28*4 

31 19*9 

31 10*8 

52 

4 

31 18-1 

31 15*7 

31 12*5 

31 8*7 

31 4*4 

30 59*4 

30 53-9 

30 47*6 

30 40*7 

30 33*3 

;30 25*3 

30 16*6 

3 56 

20 0 

30 19-7 

30 17-4 

30 14*7 

30 11*2 

30 7*1 

30 2*6 

29 57*3 

29 51*6 

29 45*1 

29 38*1 

29 30-5 

29 22*4 

4 0 

19 56 

29 21-2 

29 19 *3 

29 1()*8 

29 13*6 

29 9-9 

29 5*7 

29 0*9 

28 55*4 

28 49*4 

28 42*9 

28 35*8 

28 28*1 

4 

62 

28 22*8 

28 21*1 

28 18*9 

28 16*0 

28 12-7 

28 8*8 

28 4*3 

27 59*3 

27 53*6 

27 47*5 

27 40*9 

27 33*8 

8 

48 

27 24-3 

27 22*9 

27 21*0 

27 18*4 

27 15*4 

27 11*9 

27 7*8 

27 3*1 

26 57*9 

26 62*1 

26 46*1 

26 39*3 

12 

44 

26 25-8 

26 24*7 

26 23*1 

26 20*8 

26 18*1 

26 14*9 

26 11*2 

26 6*9 

26 2*1 

25 56*9 

25 51*1 

25 44*9 

16 

40 

25 27-4 

25 26 '5 

25 25*1 

25 23-2 

25 20-7 

25 17*9 

25 14-6 

25 10*7 

25 6*3 

25 1-4 

24 56*2 

24 50*3 

20 

36 

24 28-9 

24 28*3 

24 27*2 

24 25*5 

24 23*5 

24 20*9 

24 17*9 

24 14*4 

24 10*4 

24 6*0 

24 1*1 

23 55*8 

24 

32 

23 30-5 

23 30*1 

23 29*3 

23 27*8 

23 26*1 

23 23*9 

23 21*3 

23 18*2 

23 14*5 

23 10*5 

23 6*1 

23 1*2 

28 

28 

22 32*0 

22 31*9 

22 31*3 

22 30*2 

22 28-7 

22 26*9 

22 24*6 

22 21*8 

22 18*6 

22 15*0 

22 11*0 

22 6*5 
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24 

21 33*5 

21 33*7 
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21 32*5 

21 31*4 

21 29*8 

21 27*9 

21 26*5 

21 22*6 

21 19*5 

21 15*9 

21 11*9 

86 

20 

20 35*1 

20 35*4 

20 35 -I- 

20 34*9 

20 34*0 

20 32*8 

20 31*2 

20 29*2 

20 26*7 

20 23*9 

20 20*8 

20 17*2 

40 

16 

19 30*6 

19 37*3 

19 37*5 

19 37*2 

19 36*7 

19 35*7 

19 34*5 

19 32*8 

19 30*7 

19 28*4 

19 25*7 

19 22*5 

44 

12 

18 38*2 

18 39*0 

18 39*6 
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18 39*3 
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18 34*7 

18 32*7 
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18 27*8 

48 

8 
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17 40*8 
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52 

4 
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4 
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8 
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12 69*2 
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12 

44 

11 49*1 

. 11 51*6 
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’ 11 59*2 
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16 

40 

10 50*7 

^10 53*4 
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20 

36 
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; 9 58*1 

.10 0*1 
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24 

32 
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) 8 57*S 
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28 
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32 

24 
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r 7 25*4 
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36 

20 

5 58*1 
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1 6 13*7 
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1 6 32*7 

r 6 35*5 

40 

16 
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^ 5 8*': 
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2 5 37*^ 
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44 

12 
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) 4 10*1 

) 4 15*] 
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2 4 23*5 

3 4 27*J 
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2 4 34*1 
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48 

8 
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) 3 8*( 

) 3 13*5 

J 3 17*( 
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) 3 26*; 

3 3 30*^ 

I 3 B4*J 

) 3 39*] 

1 3 43*5 

2 3 47*: 

3 3 51*8 

52 

4 

2 6*^ 

I 2 10*( 

5 2 15*; 

1 2 20*( 

3 2 24*i 

3 2 29*i 

5 2 34*: 

L 2 38*^ 

r 2 43*1 

2 2 47*' 

; 2 52-; 
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> 5 C6 

18 0 

1 7‘i 

1 1 12*1 
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3 1 32*( 
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3 1 42*i 

5 1 47*' 

t 1 52*; 

3 1 57* 

1 2 1*1 
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TRUE ALTITUDE OF BODY. 




TRUE ALTITUDE OF BODY. A 


LATITUDE 5°. 


DECLINATION — contrary Name to — latitude. westerly 

Hour Hour 

Angle. ^30 3^40 ;|^50 3Lgo 19 ° 20 ° 21 ° 22 ° 23 ° 24 ° 


h. m. “ ' ° ° ° ° ° ° 

24 0 72 0-071 0-070 0-069 0-068 0-067 0-066 0*065 0 

23 56 71 68-570 68-669 58-668 58-567 68-666 68-765 58-861 58 

62 71 63-5 70 64-069 64-368 54-367 54*5 66 54-965 65-364 55 

48 71 45-4 70 46*369 47*068 47-367 47-9 66 48-565 49*364 49 

44 71 34-1 70 35-569 36*868 37*767 38-7 66 39-865 40*764 41 

40 71 19-770 21-869 23*868 25*467 27*066 28*565 30*064 31 

36 71 2-470 6-469 8*268 10*5 67 12-8 66 15-065 17*064 18 

32 70 42-369 46-468 50*067 53-066 56-1 65 59-1 65 1*964 4 
28 70 19-569 24-668 29*367 33*360 37*2 65 41*064 44*563 47 

24 69 54*269 0*468 6*2 67 11-3 66 16*1 65 20*7 64 25-063 28 


064 0-063 0-062 0-061 0*0 
9 63 58-8 62 59-0 61 59*0 60 59-1 
4 63 55-4 62 55*7 61 56*0 60 56*2 
663 49-9 62 50*5 61 50*9 60 51*3 
6 63 42-3 62 42*9 61 43*8 60 44*5 

2 63 32-4 62 33*6 61 34*7 60 35*7 
863 20-4 62 22*2 61 23*760 25*1 
263 6*4 62 8*6 61 10'7 60 12*6 
6 62 50-4 61 53-2 60 55-8 59 58*3 
■9 62 32-5 61 35*9 60 39*1 59 42*2 


20 69 26-568 33*967 40*866 47*0 65 52*9 64 58*4 64 3*563 8*262 12-5 61 16*8 60 20*7 59 24*4 
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TRUE ALTITUDE OF BODY. 


LATITUDE 5°. 


"erly Hour 
Angle. 




DECLINAT 

[q-n;[ 

contrary Name to 


:.ATITUDE. 





same 

Name as 

1 

iination 

rary 

me. 



Coni 

Na 

QO 

1° 

20 

3 *^ 

40 

5 ° 

6° 

70 

8° 

go 

10° 

11° 

12° 


h. 

m. 

o 

f 

O t 

0 t 

1° ' ' 

0 1 

0 

, 

0 

t 

0 

, 

0 

r 

0 



0 

f 

0 1 

0 t 

6 

21 

C 

44 

47*0 

44 39-1 

44 30-144 20-2 

14 9*4 

43 

57*6 

43 44*7 

43 

30*9 

43 16-2 

43 

0 

6 

42 

44*0 

12 26*5 

42 8*2 

4 

20 

66 

43 

47*4 

43 39*7 

13 30*9 

13 21*2 

43 10*6 

42 

59*0 

42 46*5 

42 

33-0 

42 18*6 

42 

3 

5 

41 

47*3 

41 30*2 

41 12*3 

S 


62 

42 

47*8 

42 40*2 

42 31-7 

42 22*1 

42 11*8 

42 

0*5 


48*1 

41 

35*0 

41 

21*0 

41 

6 

2 

40 

50*5 

10 33*8 

40 16*3 

2 


48 

41 

48-2 

41 40-8 

41 32*3 

41 23*0 

41 12*9 

41 

1*8 

40 49*8 

40 

36*9 

40 23*3 

40 

8 

9 

39 

53*5 

39 37*2 

39 20*2 

S 


44 

40 

48 -r 

40 41-3 

40 33 0 

10 23*9 

40 14*0 

40 

3*1 

39 

51*4 

39 

38*8 

39 

25*5 

39 

11 

4 

38 

56*4 

38 40*5 

38 24*0 

0 


40 

39 

49-0 

39 41*8 

39 33*7 

39 21:-8 

39 15*0 

39 

4*4 

38 

52*9 

38 

40-7 

38 

27*7 

38 

13 

8 

37 

59*2 

37 43*8 

37 27*6 

4 


36 

38 

49*4 

38 42*3 

38 34*3 

38 25*5 

38 16* 1 

38 

5*6 

37 

64*5 

37 

42*4 

37 

29*7 

37 

16 

2 

37 

1*9 

36 46*9 

36 31*1 

3 


32 

37 

49*8 

37 42*8 

37 34*9 

37 26*4 

37 17-0 

37 

6*9 

36 

55*8 

36 

44-1 

36 

31*7 

36 

18 

5 

36 

4*6 

35 49*9 

35 34*5 

2 


28 

36 

50-1 

36 43*2 

36 35*5 

36 27*0 

36 18*0 

36 

7*9 

35 

57*2 

35 

45-7 

35 

33-6 

35 

20 

8 

35 

7*2 

34 52-8 

34 37*8 

6 


24 

35 

50-5 

35 43*7 

35 36*1 

35 27-8 

35 18-8 

35 

9*1 

34 

58*6 

34 

47*4 

34 

35*5 

34 

23 

0 

34 

9*7 

33 55-7 

33 41*0 

0 


20 

34 

50-9 

34 44*1 

34 36-7 

34 28*5 

34 19*7 

34 

10*1 

33 

59*9 

33 

48-8 

33 

37-3 

33 

25 

1 

33 

12*1 

32 58*4 

32 44*1 

4 


16 

33 

51-2 

33 44*6 

33 37*1 

33 29*1 

33 20*5 

33 

11*1 

33 

1*1 

32 

50*4 

32 

39*0 

32 

27 

1 

32 

14*4 

32 1*1 

31 47*2 
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12 

32 

51-5 

32 44*9 

32 37-7 

32 29*8 

32 21-3 

32 

12*1 

32 

2*3 

31 

51*8 

31 

40*7 

31 

29 

0 

31 

16*7 

31 3*7 

30 50*1 

2 


8 

31 

51-8 

31 46-4 

31 38*2 

31 30*4 

31 22*1 

31 

13*1 

31 

3*4 

30 

53*2 

30 

42*3 

30 

31 

0 

30 

18*9 

30 6*2 

29 62*9 

1 


4 

30 

52-1 

30 45*7 

30 38*7 

30 31*0 

30 22-9 

30 

14*0 

30 

4*6 

29 

54*6 

29 

43*9 

29 

32 

8 

29 

21*1 

29 8*6 

28 65-8 

) 

20 

0 

29 

62*4 

29 46*1 

29 39*2 

29 31-7 

29 23*6 

29 

15*0 

29 

5*7 

28 

65*8 

28 

45-5 

28 

34 

6 

28 

23*1 

28 11-1 

27 58*4 

: 

19 
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28 

62-7 

28 46*5 

28 39*6 

28 32*2 

28 24*4 

28 

15*8 

28 
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27 

47-0 

27 

36 
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27 

25*1 

27 13*4 
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27 
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27 32*8 
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16*7 

27 
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26 
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26 

48*4 

26 

38 

] 

26 

27*1 

26 15*6 

26 3*6 
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26 

53*4 

26 47*2 
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26 33*3 
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26 
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26 

8*8 

25 
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25 

49*9 

25 

39 
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25 
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25 17*8 
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44 
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23 33-9 
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51*3 
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24 
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0 
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23 34-9 

23 27*6 
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22 
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44 
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22 
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22 

54*5 
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22 
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21 

46 
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21 
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21 

54*7 
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21 

6*2 

20 
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20 

47 
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3 
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12 45*7 
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1 
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9 
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9 

7 

57*1 

7 50*1 

7 43*1 

j 


32 

7 

58-1 

7 52*8 

7 47*3 

7 41*6 

7.35*9 

7 

30*0 

7 23*9 

7 

17*7 

7 

11*4 

7 

5 

0 

6 

58*4 

6 51*6 

6 44*7 

■' 


28 

6 

58-4 

6 53*0 

6 47*6 

6 42*0 

6 36*4 

6 

30*5 

6 24*5 

6 

18*5 

6 

12*3 

6 

6 

1 

5 

59*7 

5 33*1 

6 46*5 



24 

5 

58*6 

5 53*3 

5 47*9 

5 42*3 

5 36*8 

5 

31*0 

5 25*2 

5 

19*2 

5 

13*2 

5 

7 

1 

5 

0*9 

4 54*6 

4 48*2 



20 

4 

58*9 

4 53*6 

4 48*1 

4 42*7 

4 37*2 

4 

31*5 

4 

25*8 

4 

19*9 

4 

14*1 

4 

8 

2 

4 

2*1 

■3 56*0 

3 49*8 



16 

3 

59*1 

3 53*8 

3 48*4 

3 43*0 

3 37*6 

3 

32*0 

3 26*4 

3 

20*7 

3 

15-0 

3 

9 

2 

3 

3*4 

2 57*4 

2 51-4 



12 

2 

59*3 

2 54*1 

2 48*7 

2 43*3 

2 38*0 

2 

32*5 

2 

27*0 

2 

21*4 

2 

15*8 

2 

10 

2 

2 

4*5 

1 58*8 

1 63*0 



8 

1 

59*6 

1 54*3 

1 49*0 

1 43*7 

1 38*3 

1 

33*0 

1 

27*5 

1 

22*1 

1 

16*7 

1 

11 

2 

1 

6*7 

1 0*1 

0 54*6 



4 

0 

59 * 8 

0 54*6 

0 49*3 

0 44*0 

0 38*7 

0 

33*4 

0 28*1 

0 

22*8 

0 

17*5 

0 

12 

1 

0 

6*8 

0 1*5 

1 0 3*9 


18 

0 

0 

0*0 

0 5*2 

0 10*4 

0 15*6 

0 20*9 

0 26*1 

0 31-3 

0 36*5 

0 41-7 

0 46 

9 

0 62*0 

0 57-1 

1 2*3 


Westerly Hour 
Anglo. 


Declination. 


Contrary 

Name. 


Same 

Name. 


h. m. 
3 0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

.40 
44 
48 
62 
3 56 


0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

62 

66 

0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

62 

66 


6 0 


b. m, 

9 0 
8 56 
62 
48 
44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

8 0 
7 56 
52 
48 
44 

40 

36 

32 

28 

24 

20 

16 

12 


7 

6 


56 

52 

4 

4 

4 

3 

3 

2 

2 

2 

1 

1 


4 

6 o 


The heavy zigzag line is the horizon line and separates contrary names from same names. 




TRUE ALTITUDE OF BODY. 


45 



Westerly Hour 
Angle. 

Declination 

Same 

Name. 

Contrary 

Name. 

h. TO. 

h. TO. 

15 0 

21 0 

4 : 

20 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 


DECLINATION 


LATITUDE 5°, 


c ontra ry Name to 
same Name as 


■ LATITUDE. 


49-041 29-041 8-240 46-540 24-140 0-039 37-139 12-438 47-038 21-037 54-437 27-0 

, 63-7 40 34-240 13-939 52-839 30-939 8-438 45-138 21-037 5 G -337 30-937 4-936 38-2 

I 68-239 39-239 19-438 68-838 37-538 15-537 52-837 29-437 5-236 40-536 15-135 49-1 

I 2-038 44-038 24-838 4-7 37 43-9 37 22-4 37 0-4 36 37-5 36 13-9 35 49-8 35 25-134 59-7 

S 6-8 37 48-7 37 29-9 37 10-3 35 50-0 36 29-2 36 7-7 35 45-4 35 22-4 34 58-9 34 34-8 34 10-1 


WesterU 

r Hour 

Angle. 

Declination 

Contrary 

Same 

Name. 

Name. 

h. TO. 

h. m. 

3 0 

9 0 

4 

8 66 


10-836 53-236 35-036 15 - 
14-835 57-636 39-835 21 - 
18-635 1-934 44-6 34 26 - 

22-3 34 6-0 33 49-133 31 - 
; 25-9 33 10-0 32 63-5 32 36 

! 29-432 13-831 67-831 41 
132-7 31 17-7 31 1-9 30 45 

1 36-030 21-3 30 6-1 29 60 

1 39-329 24-929 10-028 54 
3 42-4 28 28-4 28 13-9 27 58 


835 56-1 35 35-735 14-734 53-034 30-634 7-833 44-333 20-1 20 

1 35 1-9 34 42-1 34 21-6 34 0-4 33 38-7 33 16-4 32 53-5 32 30-0 24 

334 7-633 48-233 28-333 7-7 32 46-6 32 24-7 32 2-431 39-5 28 

333 13-132 54-332 34-932 14-731 54-031 32-931 11-230 48-8 32 

-232 18-432 O'l 31 41-231 21-631 1-530 40-9 30 19-629 58-0 36 

-031 23-731 5-830 47-430 28-4 30 8-7 29 48-629 28-029 6-8 40 

-630 28-830 11-429 53-429 34-929 15-728 56-228 36-228 15-5 44 

-129 33-729 16-828 69-328 41-228 22-7 28 3-7 27 44-127 24-1 48 

-528 38-528 22-128 5-1 27 47-527 29-4 27 10-926 51-926 32-4 52 

-827 43-227 27-227 10-7126 53-6 26 36-026 18-025 69-525 40-6 3 


20 0 27 45-527 31-827 17-7 27 3-026 47 

19 66 26 48-4 26 36-2 26 21-4 26 7-025 52 

62 26 61-425 38-425 26-025 11-024 66 

48 24 54-124 41-624 28-624 15-024 1 

44 23 66-9 23 44-6 23 32-0 23 18-7 23 5 

40 22 69-622 47-622 35-322 22-522 9 

36 22 2-2 21 60-621 38-621 26-121 13 

32 21 4-820 53-520 41-820 29-720 17 

28 20 - 7-319 66-319 45-019 33-2 19 21 ' 
24 19 9-8 18 59-1 18 48-1 18 36-6 18 24 

20 18 12-218 1-8 17 61-1 17 40-0 17 28 

16 17 14-517 4-5 16 54-1 16 43-3 16 32 

12 16 10-916 7-1 16 57-0 15 40-6 15 35 

8 15 19-1 16 9-6 14 59-9 14 49-8 14 39 

4 14 21-4 14 12-1 14 2-7 13 52-9 13 42 


826 32-226 16-1 26 59-626 42-525 24-925 7-024 48-6 
■325 37-125 21-626 6-324 48-724 31-7 24 14-323 66-4 

-7 24 41-9 24 26-7 24 11-0 23 64-8 23 38-4 23 21-4 23 4-1 
-023 46-723 31-9 23 10-623 0-922 44-822 28-422 11-6 
-222 51-322 36-922 22-1 22 6-821 51-321 35-321 19-0 

-321 65-821 41-821 27-421 12-620 57-620 42-120 26-2 
-321 0-220 46-720 32-720 18-420 3-719 48-7 19 33-3 

-220 4-519 51-4 19 37-919 24-019 9-8 18 65-2 18 40-3 

-1 19 8-818 56-1 18 42-9 18 29-4 18 15-7 18 1-6 17 47-2 

-9 18 12-9 18 0-617 47-9 17 34-8 17 21-617 7-9 16 64-0 

1-6 17 17-017 6-1 16 52-816 40-1 16 27-316 14-216 0-7 

1-3 16 21-016 9-515 67-6 15 45-315 33-015 20-2 15 7-3 

1-9 15 25-015 13-8 16 2-314 60-5 14 38-5 14 26-314 13-7 

1-4 14 28-9 14 18-014 6-913 55-5 13 44-013 32-213 20-1 

-9 13 32-7 13 22-313 11-513 


0 19 0 13 23-613 14-6 13 G -! 

4 18 56 12 25-712 17-012 8-1 

8 62 11 27-811 19-5 11 10 -i 

12 48 10 29-910 21-8 10 13 - 

16 44 9 31-9 9 24-1 9 16 - 

20 40 8 34-0 8 26-3 8 18 - 

24 36 7 35-9 7 28-6 7 21 

28 32 6 37-9 6 30-9 6 23 

32 28 6 39-8 5 33-0 6 26 

36 24 4 41-7 4 35-1 4 28 

40 20 3 43-6 3 37-3 3 30 

44 16 2 45-6 2 39-4 2 33 

48 12 1 47-3 1 41-6 1 35 

52 8 0 49-1 0 43-5 0 38 

56 4 0 9-11 0 14-41 0 19 


5 12 66-0 12 46-3 12 36 -i 
2 11 58-9 11 49-7 11 40 -: 
8 11 2-0 10 52-9 10 43 -: 
510 4-9 9 56-2 9 47 - 
■1 9 7-8 8 59-5 8 61 - 

-7 8 10-7 8 2-6 7 54 - 

-2 7 13-5 7 5-8 57 - 

-7 6 16-3 6 8-9 6 I ' 

-1 6 19-0 6 11-9 5 4 - 

-5 4 21-7 4 14-9 4 8 ' 

-9 3 24-4 3 17-9 3 11 

-3 2 27-0 2 20-8 2 14 

-6 1 29-7 1 23-7 1 17 

;-0 0 32-2 0 26-61 0 21 

l - 8 | 0 25-21 0 30-61 0 35 


5 12 26-4 12 16-1 12 5-4 11 54-7 11 43-8 11 32-6 

1 11 30-5 11 20-5 11 10-3 11 0-0 10 49-4 10 38-7 

810 34-5 10 24-910 15-1 10 5-2 9 55-1 9 44-8 

4 9 38-4 9 29-2 9 19-8 9 10-3 9 0-6 8 50-7 

■0 8 42-3 8 33-5 8 24-4 8 16-4 8 6-1 7 56-7 

-5 7 46-2 7 37-7 7 29-0 7 20-3 7 11-5 7 2-5 

•9 6 50-0 6 41-9 6 33-6 6 25-3 6 16-8 6 8-3 

■3 6 63-7 5 46-0 5 38-1 5 SO'l 6 22-1 5 14-0 

-8 4 57-5 4 50-1 4 42-5 4 35-0 4 27-4 4 19-7 

-0 4 1-2 3 54-1 3 46-9 3 39-8 3 32-6 3 25-3 

-4 3 4-8 2 58-1 2 51-3 2 44-6 2 37-7 2 30-9 

•6 2 8-4 2 2-0 1 55-6 1 49-3 1 42-9 1 36-4 

-8 1 12-0 1 5-9 0 59-9 0 54-o| 0 48-0 0 41-9 

-0 0 15-5 0 9-8 0 4-2| 0 1-4 0 7-0 0 12-7 
;- 8 l 0 41-01 0 46-3 0 51-6| 0 66-8 1 2-1 1 7-2 


0 

8 0 

4 

7 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

4 56 

4 

5 0 

7 0 


1 7-4 1 12-5 1 17-6 1 22-6 1 27-6 1 32-6 1 37-6 1 42-5 1 47-4 1 62-3 1 57-1 2 1-9 

Crossing this line is also equivalent to a change of sign in the altitude from + to - or vice rersa. 
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TRUE ALTITUDE OF BODY. 



Angle. I QO 


LATITUDE 6° 


DECLINATION — same Name as — latitude. 


5 ° 6 ° 7 ° 8 ° 9 ° 10 ° 11 ° 12 ° 


Westerly 


24 0 84 0*0 85 0-0 86 0*0 87 0 
23 56 83 55*0 84 54*1 85 52*6 86 50 
52 83 40*684 37*085 31*886 23 
48 83 17*6 84 10*3 85 0*2 85 45 
44 82 47*583 36*1 84 21*085 0 

40 82 11*6 82 56*1 83 36*4 84 10 

36 81 31*382 11*982 48*183 18 
32 80 47*3 81 24*5 81 57*182 24 
28 80 0*580 34*781 4*481 28 
24 79 11*8 79 43*0 80 10*3 80 32 

20 78 21*278 50*279 15*279 35 
16 77 29*377 56*378 19*378 37 
12 76 36*2 77 1*4 77 22*8 77 40 

8 76 42*2 76 5*9 76 25*9 76 42 

4 74 47*5 75 9*875 28*4 75 43 


*2 74 13*2 74 
•4 73 16*2 73 
*172 18*972 
•571 21*371 
•5 70 23*5 70 

•369 25*569 
•868 27*468 
•167 29*067 
*366 30*766 
•365 32*165 

•164 33*4 64 
■863 34*863 
•462 35*962 
•961 37*161 
*360 38*160 


30*9 74 45 
32*9 73 46 
34*8 72 47 
36*471 48 
37*9 70 49 

39*4 69 50 
40*6 68 51 
41*7 67 52 
42*8 66 52 
43*9 65 53 

44*8 64 54 
45*8 63 54 
46*6 62 55 
47*3 61 55 
48*160 56 


59 27*6 59 39*159 48*8 59 
58 28*9 58 40*0 58 49*6 58 
57 30*1 57 40*9 57 50*2 57 
56 31*256 41*756 50*856 
55 32*2 55 42*5 55 51*5 55 

54 33*254 43*354 52*054 
53 34*2 53 44*0 53 52*6 53 
52 35*152 44*7 52 53*1 53 
51 36*051 45*451 53*6 52 
50 36*8 50 46*0 50 54*1 51 

49 37*649 46*749 54*550 
48 38*548 47*348 55-049 
47 39*247 47*847 55*548 
46 39*9 46 48*4 46 56*0 47 
45 40*545 48*945 56*446 


0 88 0*0 89 0*0 90 
387 46*0 88 35*4 89 
887 10*6 87 46*388 
886 24*3 86 " 51*187 

6 85 32*5 85 53*6 86 

9 84 37*9 84 55*4 85 
5 83 41*8 83 56*7 84 

3 82 44*8 82 57*7 83 

8 81 46*9 81 58*4 82 

4 80 48*8 80 59*181 

4 79 50*4 79 59*880 

9 78 51*6 79 0*4 79 
177 52*8 78 0*9 78 
0 76 53*9 77 1*4 77 

7 75 54*8 76 1*8 76 

0 74 55*5 75 2*2 75 

4 73 56*2 74 2*6 74 

5 72 56*9 73 3*0 73 
5 71 57*6 72 3*4 72 
670 58*1 71 3*771 

5 69 58*7 70 4*170 
3 68 59*2 69 4*4 69 
067 59*768 4*9 68 
767 0*367 5*367 
566 0*766 5*566 

265 1*1 65 5*865 
764 1*664 6*264 
2 63 1*9 63 6*6 63 
862 2*362 6*862 
361 2*761 7*2 61 


3*160 7*560 10 - 
3*559 7*859 10 - 
3*958 8*258 10 - 
4*2 57 8*5 57 11 - 
4*656 8*9 56 11 - 

5*055 9*155 11 - 
5*354 9*554 12 - 
5*653 9-7 53 12 - 
5*952 10*152 12 - 
6*351 10*551 13 - 

6*650 10*850 13 - 
7*049 11*249 14 - 
7*348 11*448 14 - 
7*7 47 11*847 14 - 
8*046 12*246 15 - 


0*089 0*088 0*087 0 
0*288 35*087 46*086 50 
0*7 87 46*6 87 10*9 86 24 
1*086 51*486 24*885 46 
1*3 85 54*1 85 33*385 1 


1*784 55 * 
2*083 57 * 
2*382 58 - 
2*681 59 - 
2*981 0 - 


3*380 0 - 
3*679 1 
4*078 2 - 
4*177 2 
4*576 3 - 


9 84 38*9 84 12 

3 83 43*1 83 20 

4 82 46*2 82 26 

3 81 48*7 81 31 
1 80 50*8 80 35 

8 79 52*5 79 38 

5 78 54*1 78 41 

4 77 55*4 77 43 

9 76 56*6 76 46 
3 75 57*7 75 48 


4*0 74 58*7 74 49 
4*573 59*773 51 
4*8 73 0*6 72 52 
5*372 1*471 54 
5*871 2*470 55 

6*470 3*169 57 
6*9 69 3*9 68 58 
7*468 4*6 67 59 
7*9 67 5*367 0 
8*466 6*1 66 1 

8*765 6*765 2 

9*264 7*464 3 
9*663 7*963 4 
10-0 62 8*6 62 5 



10*0 62 
10*561 


160 10 - 
4 59 11 
8 58 11 - 


9 55 13 - 
2 54 13 - 

6 53 14 - 
9 52 14 - 
4 51 15 

7 50 15 
0 49 15 
548 16 - 
847 16 - 
2 46 17 - 


9 60 9*9 60 6 

3 59 10*5 59 7 
9 58 11*058 8 
2 57 11*6 57 9 

8 56 12*2 56 10 

2 55 12*8 55 11 
6 54 13*4 54 11 
153 14 *] 53 12 
5 52 14*6 52 13 
0 51 15*2 51 14 

4 50 15*8 50 14 

9 49 16*8 49 15 

3 48 17*0 48 16 
8 47 17*5 47 17 
3 46 18*1 46 17 


086 0*085 0*084 0*0 
585 52*784 54*283 55*1 
385 32*284 37*483 41*0 
585 1*084 11*283 18*5 
6 84 22*383 37*4 82 49*0 

383 38*082 68*182 13*8 
382 50*282 14*481 34*1 
4 81 59*8 81 27*6 80 51*0 
281 7*580 38*580 4*9 
2 80 13*979 47*679 16*8 

679 19*378 55*378 26*9 
4 78 23*978 1*777 35*6 
9 77 27*8 77 7*4 76 43*4 
276 31*276 12*475 50*0 
175 34*375 16*874 56*1 

9 74 37*1 74 20*8 74 1*6 
4 73 39*6 73 24*6 73 6*4 
9 72 42*072 27*9 72 10*9 
571 44*1 71 30*871 14*9 
870 46*270 33*670 18*6 

069 48*069 36*369 22*1 
1 68 49*868 38*768 25*4 
467 51*367 41*067 28*4 
466 52*966 43*1 66 31*2 
4 65 54*4 65 45*2 65 33*9 

464 55*864 47*164 36*4 
4 63 57*2 63 48*9 63 38*9 
4 62 58*5 62 50*7 62 41*2 
261 59*861 52*561 43*3 
061 1*060 54*1 60 45*5 

960 2*159 55*659 47*5 

8 69 3*3 58 67*1 68 49*4 

6 58 4*4 57 68*6 67 61*3 
357 5*557 0*156 63*2 
256 6*656 1*655 65*0 

055 7*755 2*954 66*7 
954 8*754 4*253 68*4 
753 9*853 5*553 0*0 
4 52 10*852 6*852 1*7 
15111*751 8*151 3*3 

950 12*750 9*450 4*8 

7 49 13*749 10*549 6*4 
448 14*648 11*848 7*8 
1 47 15*647 12*947 9*3 

9 46 16*546 14*1 46 10*8 


44 41*244 49*544 66*745 3*145 8*345 12*545 15*645 17*746 18*745 18*7 45 17*445 15*345 12*2 


The thin horizontal line indicates the 


passage over the Prime Yertical. 
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Westerly 

Hour 


LATITUDE 6°. 


DECLINATION — same Name as — latitude. 


Anglo. I 130 140 ISO igo lyo 130 190 20 ° 21 ° 22 ° 23 ° 24 ° 


Westerly 

Hour 


h. m. ° 
24 0 83 

23 56 82 
62 82 
48 82 
44 81 


0*082 0*081 0 
55*981 56*3 80 56 
43*681 45*7 80 47 
24*081 28*380 31 
57*9 81 5-0 80 10 

26*2 80 36*3 79 44 
50*080 3*2 79 14 
10*379 26*778 40 
27*378 46*778 3 
; 42*178 4*077 23 

' 54*6 77 19*2 76 40 
' 5*7 76 32*5 75 56 
; 15-4 75 44*3 75 9 
> 23-9 74 55*0 74 22 
1:31*874 4-473 34 


080 0*079 0*078 0-077 0*076 0*075 
8 79 57*1 78 57*477 57*676 57*875 58*1 74 
3 79 48-778 49*677 60*376 51*375 52*074 
7 79 34*6 78 36*977 38*776 40*7 75 42*0 74 
779 15*478 19*577 22*876 25*775 28*474 

878 51*877 57*677 2*676 7*1 75 11*074 
'4 78 23*977 31*876 38*875 44*9 74 50*1 73 
•577 52*377 2*476 11*475 19*374 26*4 73 
•277 17*576 29*975 40*874 50*873 59*473 
•1 76 39*875 54*675 7*774 19*373 29*972 


775 59*875 16*774 31*873 45*572 57*772 
•275 17*874 36*773 53*873 9*372 23*471 
•9 74 33*7 73 54*8 73 13*8 72 31*2 71 47*0 71 
■873 48*273 11*1 72 31*971 51*371 8*870 
•173 1*272 26*071 48*871 9*870 29*1 69 


0*074 0*073 0*072 0*0 Q 0 
58*073 68*072 58*4 71 58*5 4 

52*673 53*072 53*4 71 53*9 8 

43*573 44*172 45*371 46*3 12 

30*673 32*272 34*271 35*7 16 

14*373 17*172 19*971 22*3 20 

55*072 58*872 2*771 6*0 24 

32*472 37*671 42*670 47*2 28 

7*172 13*671 20*070 25*7 32 

39*071 47*270 54*970 1*9 36 

8*771 18*270 27*669 35*8 40 

36*070 47*369 67*969 7*6 44 

1*470 14*269 26*468 37*6 48 

24*869 39*268 53*068 5*6 52 

46*669 2*768 17*867 31*8 Q 56 


23 0 73 38*673 13*072 44*272 13*271 39*671 4*1 70 26*8 69 47*7 69 7*0 68 24*4 67 41*166 56*5 

22 55 72 44*972 20*671 53*671 24*070 62*270 18*369 42*569 5*1 68 25*8 67 44*9 67 3*066 19*7 

52 71 50*571 27*771 2*070 34*170 3*7 69 31*4 68 57*268 21*167 43*567 4-0 66 23*6 65 41*6 

48 70 56*870 34*170 9*9 69 43*3 69 14*4 68 43*5 68 10*7 67 36*2 67 0*0 66 21*8 66 42*8 65 2*3 

44 70 0*669 40*169 17*168 51*868 24*367 54*767 23*466 50*366 16*465 38*765 0*964 21*8 

40 69 6*068 45*668 23*767 69*867 33*467 5*366 35*366 3*3 65 29*9 64 54*5 64 18*1 63 40*3 

36 68 9*267 60*767 30*1 67 7 * l[66 42*0 66 15*1 65 46*365 15*864 43*4 64 9*6 63 34*4 62 67*8 

32 67 13*066 55*666 35*866 14*165 50*1 65 24*264 56*764 27*363 56*463 23*662 49*862 14*4 
28 66 16*866 0*165 41*3 65 20*5 64 57*6 64 32*9 64 6*463 38*363 8*562 37*062 4*361 30*2 

24 65 20*265 4*4 64 46*5 64 26 * 5'64 4*7 63 41*063 15*762 48*762 20*061 49*7 61 18*1 60 45-2 

20 64 23-361 8-563 51-363 32-4'63 11-362 48-762 24-661 58-661 31-061 1-7 60 31-359 59-4 

16 63 26-563 12-162 65-9 62 37-862 17-861 66-161 32-861 7-960 41-360 13-1 59 43-759 13-1 

12 62 29-3 62 15-8 62 0-2 61 43-o'61 23 861 3-160 40-7 60 16-7 69 61-3 69 24-0 68 65-8 68 26-1 

8 61 32*261 19*2()l 4*4 60 47 *9'60 29*6 60 9*7 59 48*2 59 25*2 59 0*658 34*558 7*257 38*5 

4 60 34*8 60 22*5 60 8*4 59 52 *6'59 35*0 59 16*0 58 55*4 58 33*2 58 9*6 57 44*4 57 18*1 56 50*4 

22 0 59 37*459 25*759 12*2 58 57*1^58 40*358 22*058 2*257 41*057 18*356 53*956 28*556 1*9 

21 56 58 39*958 28*858 15*8 58 1 *4'67 45*3 57 27*8 57 8*8 50 48*4 56 26*5 56 3*1 55 38*6 55 12*8 

52 57 42*257 31*7 57 19*3 57 5*6'56 50*1 56 33*356 16*1 65 65*455 34*555 11*954 48*354 23*6 

48 56 44*556 34*456 22*6 56 9*5'55 64*8 56 38*7 55 21*1 55 2*3 54 42*0 64 20*3 53 57*7 63 33*7 

44 55 46*755 37*1 55 25*9 55 IS-l'oi 59*354 43*764 27*054 8*953 49*453 28*553 6*752 43*5 

40 64 49-054 39-854 29-1 54 IT-oU 3-553 48-763 32-663 16-2 62 66-652 36-452 16-361 63-0 

36 53 51-063 42-4 53 32-1 53 20-653 7-752 63-652 38-1 52 21-452 3-451 44-051 23-761 2-2 

32 52 53*1 52 44*852 35*1 52 24*l[62 11*761 68*1 51 43*451 27*451 10*050 51*450 31*850 11*1 


0 145 7*945 2*644 56*244 48*844 40*444 31*044 20*644 9*243 56*843 43*343 29*143 13*9 


549 39*7 

49 19*7 

32 

448 47*4 

48 28*1 

36 

247 54*8 

47 36*? 

40 

847 2*1 

46 44*S 

44 

1 46 9*C 

)45 51*i 

48 

■345 15*^ 

)44 59*^ 

t 52 

•444 22*£ 

) 44 Q'l 

3 2 66 

*343 29*1 

L43 13*! 

9 3 0 


2 
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tbue altitude op body. 


LATITUDE 6°. 


Westerly 

Hour 


DECLINATION — Same Name as — latitude. 


Angle. 

0° 

1° 

2°' 

3° 

40 

h. 

m. 

0 ; 

0 

/ 

0 


r 

0 

, 

0 


21 

0 

44 41-2 

44 

49*5 

44 

56 

7 

45 

3*1 

45 

8 

20 

56 

43 41*9 

43 

50*0 

43 

57 

2 

44 

3*4 

44 

8 


52 

42 42-5 

42 

50*5 

42 

57 

6 

43 

3*8 

43 

8 


48 

41 43*1 

41 

61*0 

41 

58 

1 

42 

4*2 

42 

9 


44 

40 43*6 

40 51 -5 

40 58 

4 

41 

4*5 

41 

9 


40 

39 44*2 

39 

51*9 

39 

58 

8 

40 

4*8 

40 

9 


36 

38 44*8 

38 

52*4 

38 

59 

2 

39 

5*2 

39 

10 


32 

37 45 -4 

37 52*8 

37 59 

6 

38 

5*5 

38 

10 


28 

36 45*9 

36 53*2 

36 

59 

9 

37 

5*9 

37 

10 


24 

35 46-4 

35 

53*6 

36 

0 

3 

36 

6*2 

36 

11 


20 

34 46*9 

34 54*1 

35 

0 

6 

35 

6*5 

35 

11 


16 

33 47 -a 

33 

54*4 

34 

1 

0 

34 

6*8 

34 

11 


12 

32 47-8 

32 54*9 

33 

1 

3 

33 

7*1 

33 

12 


8 

31 48 -S 

31 

55-2 

32 

1 

7 

32 

7*4 

32 

12 


4 

30 48*7 

30 

55*7 

31 

2 

0 

31 

7*8 

31 

12 

20 

0 

29 49*1 

29 

56*0 

30 

2 

4 

30 

8*1 

30 

13 

19 

56 

28 49-6 

28 

56*4 

29 

2 

7 

29 

8*4 

29 

13 


52 

27 50*0 

27 

56*7 

28 

3 

1 

28 

8*8 

28 

14 


48 

26 60-4 

26 

67*1 

27 

3 

4 

27 

9*1 

27 

14* 


44 

26 60-9 

25 67-5 

26 

3 

7 

26 

9*4 

26 

14* 


40 

24 61-2 

24 57-8 

25 

4 

0 

25 

9*8 

25 

15* 


36 

23 51*6 

23 58*2 

24 

4 

4 

24 10-1 

24 

15* 


32 

22 52*0 

22 

58-5 

23 

4 

7 

23 10*5 

23 

15* 


28 

21 52*4 

21 

68*9 

22 

5 

0 

22 

10*8 

22 

16* 


24 

20 52*8 

20 

59*2 

21 

5 

3 

21 

11*1 

21 

16* 


20 

19 53*1 

19 

69*6 

20 

5 

7 

20 11-4 

20 

16* 


16 

18 53*5 

18 

59*9 

19 

6 

0 

19 

11*8 

19 

17* 


12 

17 53*9 

18 

0*2 

18 

6 

3 

18 

12*1 

18 

17* 


8 

16 54*2 

17 

0*6 

17 

6 

7 

17 

12-5 

17 

17* 


4 

15 54*6 

16 

0*9 

16 

7 

0 

16 

12*8 

16 

18- 

19 

0 

14 54*9 

15 

1*3 

15 

7 

3 

15 

13-1 

15 

18* 

18 

56 

13 55*3 

14 

1*6 

14 

7 

6 

14 

13*5 

14 

19* 


52 

12 55*6 

13 

1-9 

13 

8 

0 

13 

13*9 

13 

19* 


48 

11 56*0 

12 

2*3 

12 

. S' 

4 

12 

14*2 

12 

19* 


44 

10 56*4 

11 

2*6 

11 

8' 

6 

11 

14*6 

11 

20* 


40 

9 56*7 

10 

2-9 

10 

9* 

0 

10 

15*0 

10 

20* 


36 

8 57*0 

9 

3*2 

9 

9* 

4 

9 

15-3 

9 

21- 


32 

7 57*4 

8 

3*5 

8 

9* 

7 

8 

15*7 

8 

21* 


28 

6 57*7 

7 

3*9 

7 

10* 

0 

7 

16*1 

7 

21- 


24 

5 58*0 

6 

4*2 

6 

10- 

4 

6 

16-4 

6 

22* 


20 

4 58*4 

5 

4-6 

5 

10- 

8 

5 

16*8 

5 

22- 


16 

3 58*6 

4 

4*9 

4 

11* 

1 

4 

17*2 

4 

23- 


12 

2 59*0 

3 

5*2 

3 

11- 

5 

3 

17-6 

3 

23- 


8 

1 59*4 

2 

5*6 

2 

11* 

8 

2 

18*0 

2 

24* 


4 

0 59*7 

1 

5*9 

1 

12- 

2 

1 

18*4 

1 

24* 

18 

0 

0 0*0 

0 

6*3 

0 : 

12* 

6 

0 

18*8 

0 . 

25*: 


5 ^ 


70 


9° 


10 ° 11 ° 12 


Westerly 

Hour 

Angle. 


12- 5 
12-8 
13*1 

13- 5 
13-8 


45 15-6 
44 15-9 
43 16*4 
42 16*7 
41 17*1 


45 17*745 18*745 18*745 
44 18*244 19*3 44 19*344 
43 18*643 19*9 43 20*243 
42 19*142 20*5 42 20*9 42 
41 19*641 21*1 41 21*641 


14*240 17*5 
14*639 17*9 
14*9 38 18*4 
15*337 18*837 21*637 
15*636 19*236 22*036 


1*0 


3 30 17* 
6 29 18* 
28 18* 
327 19* 
26 19* 


•0 


125 19* 

3I24 20 * 

|23 20* 
22 20 * 
21 21 * 


33 


16* 

16 

16 

17* 

17 


20 21 - 
19 22* 
18 22* 
17 23* 
16 23* 

15 23* 
14 24* 
13 24* 
12 25* 
11 25* 

10 26* 
9 26 
8 27 
7 27 
6 28 

5 28 
4 29 
3 29 
2 30 
1 30 


0 31*3 


40 20*1 40 21*6|40 
39 20*6 39 25 
38 21*0 38 22*S|38 


0 35 19 
3 34 20* 

7 33 20 
132 20* 
5 31 21* 

8 30 21 * 
229 22* 
628 22* 
0 27 23* 
3 26 23- 

7 25 23* 
124 24* 
5 23 24- 

9 22 25* 
321 25* 

7 20 26* 
219 26* 
618 27* 
017 27* 
5 16 28' 


5 35 22*6 35 
0 34 23*0 34 
4 33 23*6 33 
9 32 24*132 
3 31 24*5 31 


7 30 25 
129 25 
6 28 26 
027 26*7 
5 26 27*2 


9 25 27*8 
4 24 28*3 
8 23 28*8 
3 22 29*4 
8 21 30*0 


915 28*8 
314 29*3 
813 29*9 
312 30*4 
711 31*0 


2|l0 3I-5I 
9 32 
8 32*6 
7 33 
6 33 *81 


5 34 
4 35*0] 
3 35*6j 
2 36*21 
1 36*91 

0 37*5i 


130 
6 29 


27*7| 
28*4 
29*0 
27 29*6 
26 30*3 


128 


J20 30*6| 
519 31*1 
518 31*7 
517 32*3| 
•316 32*9 


15 33 *6 
14 34*2 
13 34*8 
12 35*4 
11 36*1 

10 36*7 
9 37*4 
8 38*1 
7 38*7 
6 39*4 

5 40*1 
4 40*8 
3 41*6 
2 42*3 
1 43*0 

0 43*8 


23*4 

24*0 

24*6 
25*3 
25 *91 
26*51 
27*1 


25 30*9 
24 31*6 
23 32*3 
22 33*0 
21 33*6 

20 34*3 
19 35 *01 
18 35*7 
17 36*4 
16 37*1 

15 37*9| 
14 38*6 
13 39*4 
12 40*1 
11 40*9 

10 41*6 
9 42*4 
8 43*2 
7 44*0 
6 44*9 

5 45*7 
4 46*5 
3 47*4] 
2 48*2 
1 49*1 

0 50*0| 


22 

23*0| 

23 

24 

25*3 


3|40 22* 
39 23* 
8|38 23* 
24* 
136 25* 


37 
36 

[35 

34 
33 
32 
31 

30 
29 
28 
27 
26 

25 
24 
23 
22 

21 36*921 39 
7 2i 


26*1 

26 

27*61 

28*31 

29*1 

29*8 
30*5 
31*3 
32*1 
32 *91 

33*7| 

34*01 


37* 

38*5 

39*3 

40*2 

41*0 

41*9 

42*8 

43*7 

44*6 

45*5 

46*4 

47*3 

48*2 

49*2 

50*1 

51*1 

52*1 

53*1 

54*1 

55*2 


4 45 

5 44 
3 43 
3 42 
2 41 


35 26' 
34 27' 
33 28' 
32 29' 
31 30' 

30 31' 
29 32' 
28 33* 
27 34' 
26 34* 

25 35* 
24 36* 


l|40 21 *01 
22*1 
9 38 23*2 
8 37 24*3| 
8 36 25*4 

7 35 26*5 
6 34 27*6 
4 33 28*8 
4 32 29*8 
31*0 


331 


35*323 37 
36*022 38 


0 40 
|19 41 
18 42 
17 43* 
16 44 

15 45* 
14 46 
13 47* 
12 48* 
11 49 


0 56-2 


10 50 
9 52-0| 
8 53-1 
7 54*2j 
6 55*31 

5 56*4 
4 57*6 
3 58*8 
2 59*9 
2 1*2 

1 2*4 


15 

16*4 
17*6 
:2 18-7 
19*9 


345 


2 30 32*0 
2 29 33*2 
128 34*3 
027 35*4 
9 26 36*5| 

9 25 37*6 
9 24 38*7 
823 39*9 
22 41*0 
21 42*2 


12*2 
44 13 
43 14*9 
42 16*4 
41 17 

40 19 
[39 20 
38 21*8 
37 23 
36 24 

35 25*8 
34 27 
33 28*4 
32 29*8 
31 31 

30 32*4 
|29 33*7 
28 35*0 
27 36*3 
[26 37*6 

25 39*0 
24 40*2 
23 41*6 
22 42*9 
21 44*2 


720 43*2 
619 44*4 
618 45*6 
617 
716 


20 45*6 
19 46*9 
18 48*3 
46*817 49*6 
48*016 51 


7 15 49 
7114 50 
51*5i 
52 
54 


713 , 
812 


811 

910 


2 15 52*4 
4 14 53*8 
13 55 
56 

Olll 58*0 


812 


55* 

9 56*5 
8 57*S| 
7 59*1 
7 0*4 


6 1*7 
5 3*01 
4 4*41 
3 5*8 
2 7*1 

1 8*5 


2|10 59*5 
10 0*9 
9 2*4 
8 3*9 
7 5*4 


6 6*9 
5 8*4 
4 10*0 
3 11*5 
2 13*1 

1 14*7 


h. m, 

3 0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

52 

3 56 

4 0 
4 
8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

52 

4 56 

5 0 
4 
8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

52 

5 56 

6 0 


The thin horizontal line indicates the passage oyer the Prime Vertical. 
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Westerly 

Hour 


LATITUDE 6°. 


DECLINATION — same Name as — latitude. 


Angle. I 3^4.0 jQo lyo J30 j_90 20° 21° 22° 23° 24' 


Westerly 

Hour 

o Angle. 
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TBVE ALTITUDE OF BODY. 


LATITUDE 6° 


Westerly 

Hour 



DEOLIKATION — 

contrary Name to — latitude. 

Angle. 

0° * 

1° 

2° 3° 4° 

5° 6° 7 ° 8° 9° 10° 11° 12° 


Westerly 

Hour 

Angle. 


24 0 84 : 0*0 83 0*0 82 0*0 81 0*0 80 0*079 0*0 78 

23 66 83 55*0 82 55*6 81 56*2 80 66*7 79 57*178 57*4 77 

62 83 40*6 82 43*2 81 45*2 80 47*0 79 48*3 78 49*177 

48 83 17*6 82 23*2 81 27*5 80 30*9 79 33*7 78 36*077 

44 82 47*5 81 66*4 81 3*680 9*4 79 13*9 78 18*077 

40 82 11*681 24*180 34*379 42*578 49*577 55*277 
36 81 31*380 47*280 0*579 11*378 20*777 28*676 
32 80 47*380 6*879 22*678 36*377 47*976 58*076 
28 80 0*579 22*678 41*777 58*077 12*076 24*475 
24 79 11*878 36*577 58*177 17*276 33*475 47*875 

20 78 21*2 77 48*4 77 12*2 76 33*4 75 62*175 8*7 74 
16 77 29*376 58*576 24*775 48*075 8*7 74 27*4 73 
12 76 36*2 76 7*575 35*675 0*9 74 23*6 73 44*173 
8 75 42*275 15*274 45*174 12*373 36*972 59*272 
4 74 47*574 22*073 53*573 22*572 48*872 12*871 


0*0 77 0*0 7 6 0*0 75 0*074 0*0 73 0*0 72 
57*476 67*675 57*974 68*073 58*172 58*271 
60*076 61*075 51*574 52*173 52*6 72 62*971 
37*976 39*875 41*074 42*373 43*372 44*271 
21*276 24*375 26*674 28*873 30*672 32*271 

0*276 4*675 8*374 11*673 14*572 17*171 
35*275 41*574 46*673 61*272 55*171 58*871 
6*975 14*774 21*573 27*572 32*871 37*670 
35*174 44*973 63*373 0*972 7*571 13*570 
0*674 12*273 22*472 31*4 71 39*570 46*969 

23*473 36*972 48*871 59*471 9*070 17*969 
44*172 59*4 72 12*971 25*270 36*469 46*768 
2*872 19*771 35*070 48*970 1*769 13*368 
19*5 71 38*2 70 55*2 70 10*8 69 24*9 68 38*0 67 
34*770 55*170 13*869 30*868 46*468 1*067 


24*3 48 
50*5 62 
14*7 0 S 6 


23 0 73 52*2 73 28*173 1 * 272 : 

22 S 6 72 66*4 72 33*6 72 8*0 71 
52 72 0*171 38*4 71 14*0 70 
48 71 3*570 42*8 70 19*5 69 
44 70 6*5 69 46*7 69 24*6 69 

40 69 9*3 68 50*4 68 29*3 68 
36 68 11*8 67 53 * 7 6'7 33*4 67 
32 67 14*166 56*7 66 37*2 66 
28 66 16*3 65 59*6 65 40*7 65 
24 65 18*3 65 2*2 64 44*164 

20 64 20*164 4*5 63 47*2 63 
16 63 21*8 63 6*9 62 50*0 62 
12 62 23*4 62 8*9 61 52*6 61 
8 61 24*9 61 10*9 60 55*0 60 
4 60 26*3 60 12*759 57*4 59 

22 0 59 27*6 59 14*5 58 59*658 

21 56 58 28*9 58 16*058 1*757 

52 57 30*1 57 17*6 57 3*6 56 

48 56 31*256 19*056 5*555 

44 55 32*2 55 20*4 55 7*2 54 

40 54 33*2 54 21*754 8*8 53 

36 53 34*2 53 22*9 53 10*4 52 

32 52 35*1 52 24*252 11*951 

28 51 36*051 25*351 13*351 

24 50 36*8 50 26*3 50 14*6 50 

20 49 37*6 49 27*4 49 15*9 49 

16 48 38*548 28*348 17*1 48 

12 47 39*247 29*347 18*347 

8 46 39*946 30*146 19*646 

4 45 40*545 31*045 20*545 


31*771 59 * 
39*871 9 
47*1 70 17 
53*9 69 26 
0*168 33 

5*6 67 39 
10*8 66 46 
15*5 65 51 
19*8 64 57 
24*0 64 1 

27*863 6 
31*362 10 
34*5 61 14 
37*6 60 18 
40*4 59 21 

43*2 58 25 
45*7 57 28 
48*1 56 31 
50*4 55 33 
62*5 54 36 

54*6 53 38 
56*5 52 41 
58*3 51 43 
0*0 50 45 
1*7 49 47 

3*3 48 49 
4*8 47 51 
6*3 46 53 
7*6 45 54 
9*0 14 66 


571 25*170 48*770 10*7 69 30*7 68 49*368 6*467 22*366 37*6 
070 36*2 70 1*5 69 24*8 68 46*3 68 6*3 67 24*9 66 42*3 65 68*7 
969 46*569 13*068 37*868 0*867 22*166 42*166 0*865 18*5 
068 56*868 23*5 67 49*767 14*166 36*965 68*165 18*064 37*0 
2 68 4*3 67 33*4 67 0*8 66 26*6 65 60*5 65 13*0 64 34*163 64*3 

967 12*266 42*366 11*165 37*965 3*164 26*863 49*363 10*6 
166 19*3 65 50*8 65 20*6 64 48*6 64 14*963 39*9 63 3*4 62 25*9 
865 26*264 58*664 29*463 58*463 25*962 51*962 16*661 40*3 
164 32*364 6*863 37*663 7*762 36*262 3*361 29*060 63*8 
9 63 38*1 63 12*4 62 45*3 62 16*3 61 45*9 61 14*0 60 40*7 60 6*6 

562 43*462 18*6 61 52*461 24*460 54*960 24*059 51*859 18*6 
7 61 48*4 61 24*4 60 59*0 60 32*060 3*459 33*559 2*258 29*9 
760 53*260 29*960 5*359 39*059 11*558 42*358 12*057 40*6 
359 57*559 35*1 59 11*158 45*858 18*957 50*857 2]*356 60*7 
859 1*658 39*858 16*7 57 52*157 26*056 58*756 30*056 0*4 

158 6*557 44*4 57 21*9 56 58*156 32*856 6*155 38*4 55 9*6 

2 57 9*156 48*7 56 26*9 56 3*7 55 39*155 13*3 54 46*2 54 18*2 

1 56 12*655 62*7 55 31*655 9*054 45*254 20*053 53-7 53 26*5 
955 15*954 56*6 54 36*054 14*153 50*853 26*453 0*952 34*4 

4 54 19*1 54 0*2 53 40*3 53 18*8 52 56*3 52 32*6 52 7*7 51 42*0 


158 6*567 44 - 
2 57 9*156 48 

1 56 12*6 55 62 
9 55 15*9 54 56 

4 54 19*1 54 0 - 

9 53 21*9 53 3 ' 

2 52 24*7 52 6 ' 

5 51 27*3 51 lO - 
5 50 29*9 50 13 * 
5 49 32*3 49 15 * 

5 48 34*6 48 18 * 
4 47 36*8 47 21 * 
2 46 38*9 46 23 * 
845 41*0 45 26 * 
4 44 42*8 44 28 * 


7 52 44*2 52 23*5 52 1*5 51 38 
9 51 48*051 27*951 6*650 44 
050 51*650 32*050 11*249 49 
049 65*1 49 36*049 15*748 54 
9 48 58*4 48 39*748 20*047 59 

6 48 1*5 47 43*4 47 24*147 3 
1 47 4*646 46*846 28*146 8 

7 46 7*445 50*245 31*945 12 
0 45 10*2 44 53*344 35*544 16 
3 44 12*843 56*443 38*943 20 * 


•4 51 14*2 50 49*1 
■050 20*449 56*0 
349 26*349 2*5 
448 32*048 8*8 
247 37*547 14*8 

946 42*646 20*6 
345 47*6 45 26*1 
5 44 52*4 44 31*4 
7 43 57*043 36*5 
643 1*4 42 41*5 


0 144 41*244 31*944 21*544 10*343 58*043 44*743 30*543 15*442 59*342 42*442 24*4 42 5*7 41 46*2 





TBVE ALTITUDE OF BODY. 


LATITUDE 6°. 




h. m. ® ' 

24 0 71 0-070 0-069 0*068 0*067 0*066 0*065 0 * 064 : 0*063 0*062 0*061 0*060 0*0 

23 56 70 58*369 58*668 68*667 68*766 68*765 68 * 864 : 68*963 68*962 68*961 69*060 59*059 59*1 

62 70 53*869 64*168 64*467 64*666 64*865 55*164 55*463 55*7 62 65*861 55*860 56*059 56*3 

48 70 46*1 69 46*9 68 47*467 48*066 48*465 49*064 49*663 60*062 50*561 60*860 51*159 61*5 

44 70 35*3 69 36*6 68 37*7 67 38*6 66 39*6 65 40*7 64 41*5 63 42*3 62 43*161 43*5 60 44*3 59 44*9 

40 70 21*769 23*668 25*367 26*966 28*465 29*864 31*263 32*462 33*561 34*560 36*659 36*5 
36 70 6*169 7*968 10*467 12*766 14*765 16*764 18*663 20*362 22*1 61 23*360 24*959 26*1 
32 69 46*068 49*567 53*066 56*065 68*865 1*564 3*963 6*362 8*5 61 10*3 60 12*3 59 14*1 

28 69 24*2 68 29*0 67 33*1 66 37*0 65 40*6 64 44*0 63 47*3 62 50*1 61 63*0 60 65*3 69 67*9 59 0*2 

24 69 0*168 5*767 11*066 16*765 20*264 24*563 28*562 32*261 35*660 38*759 41*7 58 44*6 

20 68 33*567 40*466 46*765 62*464 67*864 13*063 7*862 12*1 61 16*460 20*069 23*9 68 27*3 



2 








TRUE ALTITUDE OF BODY. 


LATITUDE 6°. 


2Sterly Hour 
Angle. 


ae Contrary 


m. h, m. 




DECLINATION — 

contrary Name to 

£ LATITUDE. 

same Name as 

0 ° 

1 

1 ° 

2° 3° 4° 

50 go yo 8 ° 9 ° 10 ° 11 ° 12 ° 



0 

44 41-2- 

i4r 

31-9 44 

56 

43 41-9 

13 32-7 43 

52 

42 42*5 

i2 

33-5 42 

48 

l41 43-1 

41 

34-2 41 


24-44 

2 5-7 

41 46-2 

28-14 

1 9*8 

40 50-8 

31-64 

0 13-8 

39 65-2 

35-OS 

!9 17-5 

38 69*5 

00 

CO 

18 21-3 

38 3*6 


0 20 0 
i 19 56 
8 52 


0 19 0 

4 18 56 

8 52 

12 ■ 48 

16 44 


0 18 0 



h. m. h. m. 

3090 






0 6-3 

0 12-6 

i 

0 18-8 

0 25-1 


4 0 8 0 

4 7 56 

8 62 

12 4S 

16 44: 


The heavy zigzag line is the horizon line and separates contrary names from same names. 
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LATITUDE 6". 


■Westerly Four 

Angle. 

Declination 

Contrary 

Same 

Name. 

Name, 

h. m. 

h. m. 

3 0 

9 0 

4 

8 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

3 56 

4 

4 0 

8 0 

4 

7 66 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

I 32 

28 

5 36 

24 

5 40 

I 20 

3 44 

16 

00 

0 

12 

6 52 

8 

1 4 56 

4 

450 

7 0 

7 4 

6 56 

9 8 

62 

1 12 

48 

1 16 

44 

1 20 

40 

0 24 

36 

9 28 

32 

7 32 

28 

4 36 

24 

1 40 

20 

8 44 

16 

2 18 

12 

•1 52 

8 

•6 5 56 

4 

•2 6 0 

6 0 


contrary Name to 

DECLINATION ^ LATITUDE. 

same Name as 


13 ° 


15 ° 


16 ° 


17 ° 


18 ° 


19 ° 


20 ° 


21 ° 


22 ° 


23 ° 


24 ° 


41 25*71 
40 30*8 
39 35*7 
38 40-4 
37 45*1 


41 4*5 
40 10*1 
39 16*5 
l38 20*8 
37 25 


40 42-5 
39 48*6 
38 54*6 


140 19*7 
39 2G-4 
38 32 *91 


38 0*337 39*1 
37 6*9 36 45-2| 


39 56*2 
39 3*4| 
38 10*4 
37 17*2 
36 23*8 


•9 39 
•8 38 


L27 12*4| 
*326 16*0 
•4 26 19*5 
•524 22*9 
•623 26-21 


26 67-2126 
1 


26 

25 


24 

23 12*4|22 


*4 22 29*4 
•2 21 32 


0 

00 

0 

20 35-' 

19 60*7 

19 38* 

18 53*4 

18 41* 

17 66*0 

17 44* 

16 68*6 

16 47* 

16 1*0 

16 60* 

16 3*6 

14 63’ 

14 5*9 

13 65* 

13 8*2 

12 58’ 

12 10-5 

12 0* 

11 12*8 

11 3* 

10 15*0 

10 6* 

9 17*2 

9 8* 

8 19*3 

8 10- 

7 21*6 

7 13' 

6 23*(’ 

6 16' 

5 25*C 

5 17 

4 27*C 

4 20 

3 29*( 

) 3 22 

2 31*( 

) 2 24 

1 33* i 

5 1 26 

0 35-^ 

t 0 28 


•126 

6*024 

8*723 


41*6 

46*8 

60*0 

64*2 

68*3 


22 16*0 22 
19*621 
22*920 
26*319 
29*618 


6 21 
7 20 
7 19 
6 18 


2*2 

6-1 

9*91 


26 25*2 
26 30 
24 34-6 
23 39*2 
22 43*6 


021 


21 48- 
20 52 
19 66 
13-619 0- 
17*218 4 


6|17 32*817 
36*016 
39*1 
42*1 
46*1 


6 16 
3 16 


014 

613 


3*4|10 63* 
9 66* 
8 69* 

8 2 ’ 
7 4' 
6 7 
6 9 
4 12 

3 14 
2 17 
1 19 
0 22 


20*8 
24-3 
27*7 
31*1 14 19*7| 
34*4 13 23-41 


|26 8- 
5 13* 
24 18* 
23 23- 
22 28- 


021 33 
2 20 38 
42 

5|18 47 
61 


517 


17 8-416 65* 
16 12-2 16 0* 
15 16-015 4- 
14 8- 
13 12 


12 37- 
11 40* 
8|10 43- 
9 47- 
8 60* 


7 63- 
6 66 

5 69 

6 1 
4 4 

3 7 
2 10 
1 12 
0 15 


12 27-0 
11 30-6 
10 33*9 
9 37*3 
8 40*7 

7 44*0 
6 47*3 
5 60*6 
4 63*7 
3 66-8 

2 69*9 
2 3*0 
1 6-0 
0 9*0 


12 lo- 
ll 20* 
10 23* 
9 27* 
8 31’ 

7 34 
6 38 
5 42 
4 45 
3 49 

2 52 
1 65 
0 69 
0 2 



38 14*9 
37 24*6 
l36 34-0 
35 43-2 
34 52-01 


37 47*8 
36 58 ’1 
36 8*1 
35 17*9| 
i34 27*4 

33 36*7 


37 20*2 
36 31 -l! 
|35 41-b 
34 62*2 
34 2*3 

133 12*2 


32 45*732 21 


5 25 

8 24 

9 24 
8 23 

6 22 

4 21 


51-5 

67-1 

2*6j 

8-0 

13-3| 


3 31 
2 31 
0 30 

6 29 
9 28 
2 27 
2 26 
125 


54*4 

2-9 

11*2 

19*4 

27*3 

35*0 

42*6 

60-0 


31 31*1 
30 40*2| 
29 49 


129 


26 22*6 26 2 
25 30*625 10-6 


25 33* 
24 39- 
23 45’ 
22 61' 
21 67 


8 26 
9 24 


15-824 57 
22*4 24 4 


9l23 28*823 11 
35*122 18 
41*3 


7 22 
6 21 


18-521 
120 23-5 20 
619 28-5 
33-4 
5|17 38-1 


3*1 20 47*420 31 
8*6 19 63*3 19 37 
19 14*0 18 69*1 18 43* 
18 19*318 4-917 50* 
17 24*4 17 10-616 66* 


7116 42 
47-4 
51-9 
56*4 
0*8 


016 
1 14 
113 
213 


8|16 29*5 
15 34 * 5 ' 
14 39*4 
13 44*31 
12 49*0' 


1 12 
Oil 


5 

9*3 
8ll0 13*4 
9 17*5 
8 21*61 


111 


53*7 
10 58 
10 2-9 
9 7*4 
8 11-8 


16 16*0 
15 21*4 
14 26-7 
13 32*0 
12 37-2 


[36 51-9 
36 3-5 
35 14*9 
34 25*9 
33 36*6 

32 47*1 
31 57-3 
7*3 
30 17-0 


24 38*3 
23 45*9 
22 63*4 
022 0*6 
21 24*621 7 


24 19- 


120 14*7 
619 21 
9 18 28 

0 17 35 

1 16 41 


16 2 
15 7 
14 13 
13 19 
12 24 


15 47-9 15 so- 
il 64-314 40’ 


0*5 
6-6 
12 12*6 


11 42*211 30 
4|10 47-210 35 
9 62-2 
8 57-1 
8 1-9 


91 7 25* 61 
6 29-6 
6 33*4 
4 37*3 
3 41*0 



29*0| 0 36-4| 0 41 -71 0 48*1| 0 64-3 


27-0 


1 33-0 


1 39*1 


1 45*0 


1 51-1 


2 44*8 
1 48*6 
0 62-2) 


7 16*1 
6 20*4| 
5 24*7 
4 28*9| 
3 33*1 

2 37*2l 
1 41*2 
0 45-2| 


4-2 

0*6 


1 67-0 


0 10 - 8 | 
1 6 * 

2 3 * 0 | 


7 6-6| 
6 11 
6 15-9! 
4 20-5 
3 25-o| 

2 29 
1 33 
0 38-31 


9 41 
8 46 
7 61 


6 56- 
6 1 - 
5 6* 
4 11* 
3 16- 

2 21 - 
1 26* 
0 31’ 


619 

418 


017 
616 : 


■4 11 18-5 
910 24*4 
9 30*1 
8 35*8| 
7 41 


12 63* 
12 0 ’ 

11 6 ' 
10 12 


6 47 
5 62*5 
4 67*9 
4 3*3 
3 8*7 

2 13*9| 
1 19*1 
0 24*3| 


7 31 
6 37 


2 6 
1 11 


0 17*4 

1 13*0 

2 8*8 


0 24 

1 19 


2 14*6! 


0 30-6 

1 25*5 


0 37 

1 31 


2 20*4 2 26-2 


Crossing tins line is also equivalent to a change of sign in the altitude from + to - or 
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TRUE ALTITUDE OF BODY. 


LATITUDE 


Westerly 

Hour 

Angle. 


DECLINATION — Same Name as — latitude. 


40 


6 ^ 


70 


10 ° 


11 ° 12 


Westerly 

Hour 

Angle. 


h. m. 

24 0 

23 56 
52 
48 
44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

23 0 
22 66 
52 
48 
44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

22 0 
21 66 

52 

48 

44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

21 0 


0 

/ 


0 t 

0 

' 

0 1 

0 



0 

r 

0 1 

0 

t 

0 

; 

0 f 

0 

/ 

0 r 

0 


83 

0 * 

0 

84 0-0 

85 

0*0 

86 0-0 

87 

0 

0 

88 

0-0 

89 0*0 

90 

0*0 

89 

0*0 

88 0*0 

87 

O'O 

36 0*0 

85 0 

0 

82 

55 - 

8 

83 56-1 

84 

54*1 

85 62-7 

86 

50 

4 

87 46-0 

88 35-0 

89 

0-6 

88 35-5 

87 46*0 

86 50-5 

35 52*8 

84 54 

2 

82 43 

2 

S3 40-6 

84 37*0 

85 31-8 

86 

24 

0 

87 10-8 

87 46*6 

88 

0*9 

87 

46*7 

87 11*1 

86 24*4 

35 32*3 

84 37 

5 

82 

23 

2 

83 17-7 

84 

10-5 

85 0*4 

85 

46 

0 

86 

24*5 

86 51*4 

87 

1*4 

86 

51*7 

86 25*1 

85 

46*9 

35 1*3 

84 11 

4 

81 

56 

6 

82 47-6 

83 36-2 

84 21*2 

85 

0 

8 

85 

32*8 

85 54*1 

86 

1-8 

85 

54*6 

85 33*7 

85 

2*1 

34 22*7 

83 37 

9 

81 

24 

3 

82 11-8 

82 

56*3 

83 36*7 

84 

11 

3 

84 

38*4 

84 55-9 

85 

2*2 

84 

66*6 

84 39 * 6 > 

84 

13*0 

83 38*6 

82 58 

•7 

00 

0 

4 

81 . 31-4 

82 

12*2 

82 43*5 

83 

19 

0 

83 

42*4 

83 57*3 

84 

2-7 

83 

58*1 

83 42 * 9 ^ 

83 

21*1 

82 61*1 

82 15 

•2 

80 

6 

8 

80 47-7 

81 25*0 

81 57-8 

82 24 

8 

82 

45*4 

82 58*4 

83 

31 

82 

59*3 

82 47*1 

82 

27*3 

82 0*7 

81 28 

•6 

79 

23 

1 

80 1-0 

80 

35-2 

81 5'0 

81 29 

4 

81 

47*8 

81 69*3 

82 

3-6 

82 

0*4 

81 49*8 

81 

32*3 

81 8*6 

80 39 

■7 

78 

37 

•0 

79 12-8 

79 

43-8 

80 11*0 

80 33 

1 

80 49-7 

81 0*1 

81 

4*0 

81 

1*3 

80 52*0 

SO 36*4 

80 15*1 

79 48 

■9 



h. m. 
0 0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

62 

0 66 

1 0 
4 
8 
12 
16 

20 

24 

28 

32 

36 

40 

44 

48 

62 

1 66 

2 0 
4 
8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

62 

2 66 
3 0 


2 


The thin horizontal line indicates the passage over the Prime Vertical. 
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LATITUDE 7°. 


I Westerly 
Hour 
Angle. 


DECLINATION — Same Name as — latitude. 


13 " 


14° 


15" 


16" 


17" 


18" 


19" 


20 " 


21 ° 


22 " 


23" 


I Westerly | 
Hour 

24° I 


h. m. 

24 0 

0 t 1 

84 0*0 S 

0 t 0 

13 0*0 82 

23.56 

83 55-2 ^ 

12 55*9 81 

52 

83 41*1 ^ 

1— c 

CO 

48 

83 18*7 J 

12 24-281 

44 

82 49-4 

11 58*2 81 

40 

82 14*3 ^ 

11 26-7 80 


81 31 • 
80 61- 
80 5' 
79 18 


7180 50-7 80 
10*979 27* 
8l79 28*0 78 47* 
43-378 


78 28-5 77 55*9 77 20*4 76 42 
77 37*477 6*976 34-175 58 
76 45-276 17-375 46*075 12* 
75 62*175 25-9 74 56*9 74 24 
74 68*374 34-074 6-573 36* 


870 


69 25*4 
,68 28-8 
67 32-0 
66 35 
i05 38 


64 40 
63 43-2 
62 45-8 
61 48*21 
60 50-5 


21 


166 

065 


7 64 


27 
l63 31 
62 34 
IgI 37 
60 40 


69 52*7 59 42 
68 54*9 58 45 
57 57-0 57 48 


56 58-9’ 
66 0-9 

2 - 8 ' 
4-8 
63 6-6 
62 8*4 

51 10*2l 


56 50 
55 52 


5*8 


i81 0*0 

80 66*8 
80 47*3 
6 80 31 

i80 11 


0 79 

79 45*3 78 52*2' 
79 15*2 78 24*6| 
78 41*4 77 53*31 
78 4*2 
l77 24*4 


41- 

47*4|72 23* 
53 

I 58*9|70 37- 
3- 


80 0*0| 
I79 57*1 
79 48*7| 
9l79 34* 
15*81 


77 18*6 76 31 
176 41*175 55 

75 18 
74 38 
73 56 
9|73 50*4 73 13 
3*6 72 28 


472 


170 


46*9 72 16* 
66*3 71 26* 
4-970 37* 
13-2 69 46- 


47*068 14*3 

4169 20-6|68 65-3|68 28*0|67 58*5 67 27*1 


49*2 68 27* 
54-6 67 34* 
59-566 39* 
4*265 45- 
I 8*764 61* 


7 62 
4 61 
960 


8 59 31* 
58 34* 
0 57 37- 
56 40' 
55 43 


|54 55 
53 57 
52 69*9 
52 2*1 
61 4*1 


354 46 
6 53 49 
52 51 
51 54 
60 57 


79 0*1 
l78 57*' 
78 49* 
78 37* 
I 78 19* 

77 58* 
77 32 
77 3 


78 0*0 
77 57*6 
77 50*5 
77 39*0 
77 23*1 


77 0*0 76 
76 58-0 
76 51*5 
[76 40*7 
76 26 *21 


77 3-2 
5 76 39*5 
76 12*2 
75 42* 
75 9 


2 75 
0 74 


074 


174 33*3 73 47*172 59*0 72 9*971 19- 

73 55*5 73 11*2 72 25*1 71 37*7 70 48* 
•673 15*772 33*271 49*071 3*270 16* 
372 34*371 63*571 10*970 26*969 41- 
671 51-371 12*2 70 31*4 69 49*169 5* 


9 70 29*5 69 50*3 69 9*5 68 27*167 43*7 
21*3 69 45*6 69 8*168 28*8 67 47*7 67 5*9 
969 34*569 0*568 24*467 46*767 7*266 26*6 
868 47*068 14*367 39*667 3*366 25*565 46*2 
66 54-066 19*265 42-665 4*8l 


■2 64 


37*3 67 9* 
46*0 66 19* 
65 28* 
64 37* 
63 46- 


37*2 
9|62 43*0 
48*4 
9|60 63*5| 
58*5 


63 16*5 
62 23* 
61 29* 
60 35* 
59 41* 


159 18*1 59 3*2 
158 22*0 58 7*7 
57 25*6 57 12*1 
56 20*3 56 16*3 


55 32* 


55 20*4 


50 11 
49 13 
i48 15-3| 
47 17*0 
ke i8*7| 


50 6-3 
49 8*3 
48 10*4 
47 12*4 47 6 
46 14*4 46 9 


4 54 36 
I53 30*3 
|52 42*5 
51 45 *61 
50 48*7 


49 59 
49 2 
48 4 


45 20*345 16*4 


58 46*6 
57 51*9 
56 57*0 
56 1*9 
55 6-5I 


58 28 
57 34*5 
56 40 -31 
55 46*0 
54 51 


54 24*354 11* 
53 28*153 15* 


52 31*8 
51 35*4l 
50 38*9 


49 51-6 
048 54*4 
-4 47 57*3| 
■8 47 0 
■146 2 


49 42*4 
48 45*7 48 35' 
47 49*047 39- 
, 62*246 43- 
I 65*445 46 


52 19* 
51 23* 
50 28* 

49 31- 


•075 0-0 
•974 58*1 
•074 52*8 
•374 43*4 
•5 74 30*7 


1*4 


9 74 
5 73 


5 58 9-0 


157 15*856 55*5 


74 0*0 
73 58*3 
73 53*0 
73 44*4 
73 32 *61 


174 14 
73 55*3! 
i73 33 
73 7 
0172 40 


i73 17*5 
72 59 *2^ 
0|72 38 
14 
3171 48 


166 7-4 
365 20-1 
: 32-0| 
•3l63 43*2' 

: 53*8! 


■9 62 


•660 

:-359 


958 39-858 16* 


65 34*0 
64 47-9 
64 l-Ol 
63 13 
62 25 


64 58*6 
64 13*9 
63 28 *31 
42*0 

55*0! 


4*061 36 
13*660 47 
22*659 57* 
31*459 7- 


57 47*1 


156 22-41 
|55 28*6 
3 54 34-8 


53 40*7 
52 46*4 


51 52-0 51 36*1 
50 57*3 50 42*2| 


20 
24 
547 29 
2 46 33 
9 45 37 


145 11 •4145 5*6|44 58*5 44 50*4 


56 2* 
55 10* 
54 16* 


57 25* 
56 33* 
55 42- 
0 54 49- 
8 53 57' 


53 23*5' 
52 29 *91 


8150 2*6 

■449 7*6l 
8 48 12*6 
•147 17*4l 
■2 46 22*3 
4 45 26 


|49 48*0 49 

■8 48 38*8l48 22*4! 


i73 0*0 
72 58*3 
72 53*4 
172 45*3 
72 34-3 

I 72 20*1 

72 3-2 
43-3 
20*9 
56*0 


470 


*9 69 


6170 28-9 
59*5 
28*1 
55*0 

20*2 0 


7 

■2|60 19 


64 22-3 
63 38*8 
62 54*4 
62 9*3 
61 23*5 


60 37*0 
•059 49*7 
59 2*0 
58 13*8 
57 25*0 

56 35*8 
55 46*2 
56*2 
5*9 
15-2 


53 5 
52 12*2' 
51 19*1 
50 25-8 
32*4 


45 
51 53*0l 
51 0-7 
50 8*2| 
49 15-3 


48 53 
47 59*3 
47 4-8 
46 10-0 
15-3 


47 45*0|47 29*3 
46 51-046 36 -O! 


144 41-4 44 31-4 


24-1 
51 32-8 
50 41*3 
49 49-5 
48 57*5 


45 56-9 
45 2-6 


9145 

I44 20* sill 8*343 55 


45 42-5 
44 48*9 


48 5*2 
47 12*8 
46 20*2 
45 27*4 
44 34*3 


143 41*2l 3 ^ 


2 
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LATITUDE 7°. 


Westerly 

Hour 

Angle. 

— 






DECLINATION - 

— 

same 

Nams as - 

— LATITUDE. 








Westerly . 

Hour 

Angle. 

c 


1° 

2° 

3^ 

40 

5° 

6° 

70 

8° 

9° 

10° 

110 

12 

3 

h. 

m. 

o 

t 

o 

t 


0 

f 

0 

1 

0 


0 

1 

0 


0 

1 

0 

/ 

0 


0 


0 



0 



h. 

m. 

21 

0 

44 

34*5 

44 

44 

2 

44 

53*0 

45 

0*7 

45 

7*4 

45 

13*0 

45 

17*7 

45 

21*3 

45 

23-8 

45 

25*1 

45 

25*5 

45 

24 

9 

45 

23 

0 

3 

0 

20 

56 

43 

35*4 

43 

44 

9 

43 

53*6 

44 

1*2 

44 

7*8 

44 

13*5 

44 

18*2 

44 

21*7 

44 

24*4 

44 

25*9 

44 

26*3 

44 

26 

0 

44 

24 

4 

4 


52 

42 

36*2 

42 

45 

6 

42 

54*2 

43 

1*8 

43 

8*3 

43 

13*9 

43 

18-6 

43 

22*3 

43 

25*0 

43 

26*6 

43 

27*3 

43 

27 

0 

43 25 

8 


8 


48 

41 

37-0 

41 

46 

3 

41 

54*7 

42 

2*2 

42 

8*7 

42 

14*3 

42 

19*1 

42 

22*7 

42 

25*6 

42 

27*3 

42 

28*2 

42 

28 

2 

42 

27 

0 


12 


44 

40 

37*8 

40 

47 

0 

40 

55*3 

41 

2*7 

41 

9*2 

41 

14*8 

41 

19*6 

41 

23*4 

41 

26*2 

41 

28’1 
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The thin horizontal line indicates the passage oyer the Prime Vertical. 
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TEUE ALTITUDE OF BODY. 


"Westerly 

Hour 

Angle. 


LATITUDE 7°. 


DE0LI1TA.TI01T — Contrary Name to — latitude. 


I LATITUDE. Westerly 

^ Hour 

8 ° 9 ° 10 ° 11 ° 12 ° Angle. 


h. m. ° ° ° I o I o 10 / 

24 0 83 0-0 82 0-0 81 0-0 80 0-0 79 0-0 78 0-0 

23 66 83 65-881 56-380 56-779 67-078 57-277 57-4 
52 82 43-281 45-380 46-979 48-678 49-077 49-9 
48 82 23-281 27-580 31-079 33-978 35-877 37-7 
44 81 66-6 81 3-680 9-3 79 14-178 17-877 21-2 

40 81 24-3 80 34-3 79 42-6 78 49-6 77 55-277 0-3 

36 80 47-480 0-3 79 11-6 78 20-8 77 28-6 76 35-2 

32 80 6-879 22-878 36-777 48-476 57-976 6-8 
28 79 23-178 41-9 77 53-277 12-376 24-475 35-2 
24 78 37-0 77 68-4 77 17-0 76 33-5 75 47-875 0-6 


7 0-076 0-0 75 0-074 0-073 0-072 0-071 0-0 

6 67-675 67-9 74 68-073 58'072 68-371 58-470 58-3 
6 51-075 51-974 62-173 52-372 53-071 53-670 63-9 
6 39-8 75 41-4 74 42-3 73 43-2 72 44-4 71 45-4 70 46-0 
6 24-376 26-674 28-773 30-572 32-471 34-170 35-2 

6 4-675 8-574 11-673 14-572 17-171 19-670 21-6 
5 41-574 46-6 73 61-372 65-071 68-771 2-370 6-1 
5 14-7 74 21-7 73 27-6 72 32-5 71 37-4 70 42-2 69 46-0 
4 44-973 53-4 73 0-972 . 7-371 13-470 19-269 24-1 
'4 12-2 73 22-372 31-4 71 39-470 46-869 63-868 59-8 


Ii. m. 
0 0 







Westerly BECLINATIOIn O 

Hour — 

Angle. 130 140 150 100 170 


TRUE ALTITUDE OF BODY. 

LATITUDE 7°. 

DECLINATION — contrary Name to — latitude. 

15 ° 16 ° 17 ° 18 ° 19 ° 20 ° 21 ° 22 ° 23 ° 24 


h. m. ° 
24 0 70 
23 S6 69 
52 69 
48 69 
44 69 



Westerly 


Hour ' 

24 ° 

Angle. 

o t 

h. m . 

59 0-0 

0 0 

58 59-1 

4 


£)0*£> 00 00 o uo u UU uu I rv rn o 

54-2 68 64-3 67 54-6 66 54-9 65 65-2 64 65-2 63 55-4 62 65-8 61 66-0 60 66-1 o9 56-0 58 56-3 

46-968 47-267 47-966 48-565 49-164 49-563 49-962 60-561 50-860 51-259 51-358 51-7 

36-768 37-667 38-666 39-665 40-664 41-463 42-262 43-061 43-660 44-359 44-758 45-3 


23-668 25- 
7-9 68 10- 
49-5 67 52- 
; 28-8 67 32' 
1 5-667 10 

' 40*2 66 46 
^ 12*6 66 19 
> 43*0 65 51 
) 11*5 65 21 
5 38*4 64 49 


367 26-866 28* 
1 67 12-566 14 

6 66 65-9 66 58 

7 66 36*7 65 40 
7 66 15*4 65 19 

3 65 52-0 64 57 
7 65 26-6 64 33 
3 64 59-2 64 6 
1 64 30-1 63 38 
•263 59-263 8 


365 29-764 31*063 32*262 33*461 34*4 60 35-4 59 36*1 58 37-1 20 

765 16-7 64 18*463 20*062 21*961 23*360 24*7 59 25*858 27-2 24 

>865 1*4 64 3*663 5*962 8*2 61 10-2 60 12*1 59 13*758 15*4 28 

■4 64 43-8 63 46*9 62 49*7 61 52*7 60 55*1 59 57-7 58 59*758 2*0 32 

•9 64 24*2 63 28*0 62 31*7 61 35*2 60 38*4 59 41*3 58 44-157 46*8 36 

*564 2*663 7’-2 62 11*6 61 16*0 60 19-7 59 23*4 58 26*6 57 30*1 40 

•163 39*1 62 44*5 61 49*7 60 54*8 59 59*4 59 3*758 7*757 11*6 44 

*8 63 13*7 62 20*0 61 26*1 60 32*0 59 37*3 58 42*5 57 47-156 51 7 48 

•6 62 46-6 61 53*9 61 0*8 60 7-5 59 13*6 58 19*7 57 24*9 56 30*3 52 

•862 17-761 26*060 33-959 41*4 58 48-457 55-1 57 1*456 7*4 0 S6 


23 0 65 
22 S6 64 
52 63 
48 63 
44 62 


3*564 
27*2 63 
49-5 63 
10*4 62 
! 30*061 

, 48*561 
. 6*060 
) 22-659 
) 38*158 

5 52-8 58 

3 6-8 57 
7 19-9 56 

6 32*6 55 
5 44*5 55 

4 55-7 54 


15*463 : 
40*262 
3*662 
25*8 61 
46*561 

6*160 
24-7 59 
42*259 
59*058 
14*7 57 

29*5 56 
43*8 56 
> 57-3 55 
. 10*1 54 
: 22-3 53 


26*7 62 ; 
52*6 62 
17*261 
40*3 60 
2-3 60 

23*1 59 
42*6 58 
1*3 58 
18*9 57 
35*7 56 

1 51*7 56 
i 6*7 55 
) 21-2 54 
t 34-9 53 
5 48-1 53 


37-361 47-3 
4*461 15*4 
30*060 42-1 
54*2 60 7*4 
17*2 59 31*4 

39*0 58 54*; 
59-8 58 16*( 
19*4 57 36*'; 
38*0 56 56*: 
55*8 56 15*; 

i 12-8 55 32*' 
; 28-9 54 50- 
144-1 54 6* 
j 58*9 53 21* 
J 12-8 52 36* 


3 60 66*5 60 5*4 69 13*9 58 21*7 57 29*3 56 

4 60 25*7 59 35*4 58 44*9 57 53*7 57 2*0 56 

■1 59 63*3 59 4*0 58 34*5 57 24-1 56 33*3 55 

■4 59 19*7 58 31*4 57 42*7 56 53*2 56 3*3 55 

■4 58 44-857 57*557 9*766 21*255 32*254 


36*255 43-0 1 0 
9-655 17*4 4 
41*9 54 60*4 8 
12-9 54 22*1 12 
42*6 53 62-7 16 

11*1 53 22*1 20 


22 0 54 6-553 34*053 0*552 26-2 
21 56 53 16*8 52 45*0 52 12*4 51 39*0 
52 52 26-651 55*651 23-850 51-1 

48 51 35-9 51 5*850 34*750 2*9 
44 50 44-850 15-449 45*249 14*1 

40 49 53*3 49 24-748 55*1 48 24*? 
36 49 1-648 33*548 4*847 35-1 
32 48 9-3 47 42*147 13*9 46 45-( 
28 47 16*8 46 50*2 46 22*8 45 54 *i 
24 46 24-045 58*045 31*345 3*^ 

20 45 30-9 45 5-6 44 39-4 44 12* 
16 44 37-644 12*843 47-343 21* 
12 43 43-9 43 19-8 42 54-9 42 29- 
8 42 50-142 26-5 42 2*2 41 37* 
4 41 56-041 33-041 9*340 44* 


50-9 51 14*7 50 37*7 50 
4*6 50 29*2 49 53*0 49 : 

► 17*6 49 43*1 49 7*7 48 : 

> 30-1 48 56*4 48 21*9 47 
5 42*1 48 9-1 47 35*4 47 

r 53-6 47 21*4 46 48*5 46 
r 4-6 46 33*246 1*045 
5 15*2 45 44*645 13*244 
5 25-5 44 55-544 24*843 
4 35*3 44 6*143 36-143 

3 44*9 43 16-2 42 47*042 
2 54*042 26-241 67-441 
2 2-841 35-641 7*740 
1 11*440 44*740 17*439 
0 19-6 39 53-6 39 26-9 38 


6 54 26-4 53 38-6 52 60-3 

24 

153 61-9 53 4-9 52 17-5 

28 

6.53 16-3 52 30-2 51 43-7 

32 

152 39-7 51 64-5 51 8-9 

36 

■8.52 2-251 17-950 33-2 

40 

■5 51 23-9.50 40-4 49 66-6 

44 

■460 44-750 2-149 19-1 

48 

■5.50 4-649 23-0 48 40-8 

52 

■949 23-948 43-048 1-7 

1 56 

■648 42-448 2-347 21-9 

2 0 

;-648 0-247 21-046 41-4 

4 

;-847 17-446 39-1 46 0-2 

8 

1-646 33-945 66-445 18-4 

12 

i-S45 49-945 13-244 36-0 

16 


14*945 40-545 5*344 29*343 52*9 
28-2 44 54-6 44 20*243 45*0 43 9*4 
41*1 44 8*1 43 34-643 0*242 25-3 
53*7 43 21-3 42 48*5 42 14*9 41 40*7 
5-542 34*042 2*041 29*040 55*7 

17-041 46-341 14*9 40 42*840 10*1 
28-340 58-1 40 27*639 56*1 39 24*1 
39-0 40 9-7 39 39-7 39 8-9 38 37-7 
49*6 39 20-8 38 51*5 38 21*4 37 50-9 


4 41 56-041 33-041 9*340 44*840 19*639 53*639 26-938 59*7 38 31*7 38 3*037 33*637 3*7 
21 0 41 1-740 39-240 16-139 52-239 27-639 2-238 36-138 9-5 37 42-137 14-136 45-5 36 16-2 
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TBUE ALTITUDE OF BODY. 


LATITUDE 7° 


Vesfcerly Hour 
Angle. 




DECLINATION — 

GoiitrariJ Name to 

LATITUDE. 

same Name as- 

1 

1 0 ° I 

1 ° 

2 ° 3 ^ 4 ° 

1 

5 ° 6 ^^ 7 ° 8 ° 9 ° 10 ° 11 ° 12 ° 


"Westerly Hour 
Angle 


Contrary Same 
Name. Name. 


h. m. ® ^ ° ® ^ ° ° ° ° ° ° ® ° ° ° 'I 

21 0 a 34-544 23-7 44 12-043 69-2 43 45-543 30-943 15-442 58-942 41-542 23-142 4-041 44-241 23-3 

20 56 43 35-443 24-8 43 13-243 0-8 42 , 47-3 42 33-042 17-842 1-7 41 44-7 41 26-741 8-040 48-740 28-3 

52 42 36-242 26-8 42 14-542 2-3 41 49-141 35-041 20-141 4-4 40 47-8 40 30-2 40 12-039 63-0 39 33 - 2 ' 

48 41 37-041 26-8 41 16-6 41 3-7 40 50-7 40 36-9 40 22-4 40 7-039 50-8 39 33-639 16-738 67-2 38 37-8 

44 40 37-840 27-740 16-840 4 - 9 39 52 - 3 39 ' 38-8 39 24-6 39 9-5 38 53-6 38 36-838 19-4 38 1-337 42-4 

40 39 38-639 28-739 17-939 6-338 53-938 40-738 26-738 12-037 56-437 40-037 22-937 5-236 46-7 
36 38 39-338 29-538 19-038 7-637 55-437 42-437 28-837 14-336 69-1 36 43-036 26-336 9-035 50-9 

32 37 40-037 30-3 37 20-0 37 8-9 36 56-8 36 44-136 30-7 36 16-6 36 1-6 35 45-9 36 29-6 35 12-7 34 55-0 

28 36 40-736 31-236 21-036 10-036 58-235 46-735 32-635 18-735 4-2 34 48-7 34 32-8 34 16-3 33 68-9 

24 35 41-435 33-035 22-035 11-234 59-634 47-434 34-534 20-934 6-6 33 51-6 33 35-9 33 19-7 33 2-8 

40 20 34 42-134 32-8 34 22-9 34 13-3 34 0-9 33 48-8 33 36-2 33 22-9 33 8-9 32 54-2 32 38-9 32 23-1 32 6-5 

44 16 33 42-733 33-633 23-833 13-333 2-1 32 50-4 32 38-0 32 25-0 32 11-2 31 56-7 31 41-8 31 26-3 31 10-1 

48 12 32 43-4 32 34-3 32 24-7 32 14-4 32 3-4 31 51-8 31 39-7 31 26-8 31 13-4 30 69-2 30 44-6 30 29-4 30 13-6 

62 8 31 44-031 35-131 25-5 31 15-4 31 4-6 30 53-230 41-330 28-730 15-5 30 1-729 47-329 32-629 17-0 

56 4 30 44-6 30 35-8 30 26-4 30 16-4 30 5-829 54-629 42-829 30-529 17-6 29 4-0 28 60-028 35-6 28 20-4 

0 20 0 29 46-2 29 36-6 29 27-2 29 17-4 29 6-8 28 65-828 44-328 32-228 19-628 6-3 27 52-6 27 38-4 27 23-6 

4 19 56 28 45-928 37-228 28-128 18-328 7-9 27 67-127 45-8 27 33-9 27 21-6 27 8-5 26 65-126 41-2 26 26-7 

8 52 27 46-427 37-927 28-827 19-227 9-026 68-4 26 47-2 26 35-626 23-426 10-7 25 57-6 25 43-9 25 29-8 

12 48 26 47-026 38-626 29-626 20-1 26 10-1 25 59-725 48-726 37-225 25-325 12-724 69-824 46-624 32-7 

16 44 25 47-625 39-225 30-325 21-025 11-025 0-824 60-024 38-824 27-024 14-724 2-2 23 49-2 23 36-7 

20 40 24 48-024 39-724 31-024 21-8 24 12-124 1-9 23 61-4 23 40-3 23 28-8 23 16-8 23 4-422 61-722 38-6 

24 36 23 48-623 40-423 31-723 22-7 23 13-023 3-022 52-622 41-8 22 30-5 22 18-7 22 6-6 21 64-2 21 41-2 

28 32 22 49-122 40-9 22 32-4 22 23-5 22 14-0 22 4-121 63-921 43-2 21 32-2 21 20-6 21 8-8 20 66-6 20 43-9 

32 28 21 49-721 41-621 33-121 24-221 14-821 5-2 20 66-120 44-7 20 33-8 20 22-6 20 10-819 69-019 46-6 

36 24 20 60-220 42-120 33-820 24-920 15-720 6-219 66-319 46-019 35-419 24-319 12-9 19 1-318 49-1 

40 20 19 50-719 42-719 34-4 19 26-7 19 16-619 7-218 57-518 47-4 18 36-918 26-018 14-818 3-617 61-6 

44 16 18 61-218 43-318 35-018 26-4 18 17-518 8-2 17 68-617 48-717 38-617 27-717 16-817 6-716 64-1 

48 12 17 51-717 43-817 35-717 27-2 17 18-317 9-216 59-716 60-016 39-9 16 29-516 18-716 7-915 66-6 

62 8 16 62-216 44-316 36-316 27-916 19-116 10-116 0-815 61-216 41-3 15 31-015 20-6 16 10-014 68-9 

66 4 15 62-615 44-915 36-915 28-615 19-9 15 11-015 1-914 62-514 42-7 14 32-714 22-414 12-114 1-2 

0 19 0 14 63-1 14 45 - 4*14 37-614 29-2 14 20-714 11-914 2-9 13 63-6 13 44-1 13 34-3 13 24-2 13 14-0 13 3-6 

4 18 66 13 63-613 45-913 38-013 29-9 13 21-413 12-813 3-912 64-8 12 46-6 12 35-812 26-012 16-012 6-7 

8 52 12 64-112 46-512 38-612 30-5 12 22-2 12 13-612 5-011 56-011 46-8 11 37-311 27-711 17-911 7-9 

12 48 11 64-611 47-011 39-211 31-2 11 22-9 11 14-611 5-910 67-1 10 48-1 10 38-810 29-310 19-810 10-0 

16 44 10 55-010 47-410 39-710 31-810 23-610 15-310 6-9 9 68-2 9 49-3 9 40-2 9 31-0 9 21-7 9 12-1 

20 40 9 55-5 9 47-9 9 40-3 9 32-6 9 24-4 9 16-1 9 7-8 8 69-3 8 50-6 8 41-6 8 32-6 8 23-5 8 14-1 

24 36 8 66-0 8 48-4 8 40-8 8 33-1 8 25-1 8 16-9 8 8-7 8 0-4 7 51-8 7 43-0 7 34-2 7 25-4 7 16-2 

28 32 7 66-5 7 48-9 7 41-4 7 33-7 7 25-7 7 17-7 7 9-6 7 1-4 6 53-0 6 44-3 6 35-7 6 27-1 6 18-2 

32 28 6 66-9 6 49-4 6 41-9 6 34 - 2 , 6 26-4 6 18-5 6 10-6 6 2-4 5 64-1 5 45-7 6 37-2 6 28-8 6 20-1 

36 24 5 67-4 6 49-9 6 42-4 5 34-8 6 27-0 5 19-2 5 11-4 5 3-4 4 65-3 4 47-0 4 38-7 4 30-6 4 22-0 

40 20 4 67-8 4 60-4 4 42-9 4 36-4 4 27-7 4 19-9 4 12-2 4 4-4 3 56-4 3 48-3 3 40-2 3 32-1 3 23-9 

44 16 3 58-2 3 50-8 3 43-4 3 35-9 3 28-3 3 20-7 3 13-0 3 6-3 2 57-6 2 49-6 2 41-6 2 33-8 2 26-8 

48 12 2 58-7 2 61-3 2 43-9 2 36-5 2 28-9 2 21-4 2 13-9 2 6-2 1 68-6 1 50-8 1 43-1 1 35-4 1 27-6 

62 8 1 69-1 1 61-7 1 44-4 1 37-1 1 29-6 1 22-1 1 14-6 1 7-1 0 69-6 0 52-0 0 44-5 0 37-0 0 29-4 

56 4 0 69-5 0 52-2 0 44-9 0 37-6 0 30-2 0 22-8 0 15-4 0 8-0 0 0 -'^ 0 6 - 8 | 0 14-21 0 21-4 0 28-8 

0 18 0 0 0-0 0 7 - 3 ] 0 14 - 6 ] 0 21-9 0 29-2 0 36-5 0 43-8 0 61 - l | 0 68 - 3 | 1 5 - 6 | 1 12-71 1 20-0 1 27-1 


The heavy zigzag line is^the horizon line and separates contrary names from same names. 
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TBUE ALTITUDE OF BODY. 


LATITUDE 8°. 




DECLINATION- 

-same 

Name as- 

— LATITUDE. 



Westerly 

Hour 

QO 

1° 

o 

o 

CO 

o 

5° 

o 

o 

o 

8° 9° 10° 

11° 

12° 

Angle. 


Westerly 

Hour 


h. m. o ,0,0 , O f O f U , 

24 0 82 0*083 0*084 0*085 0*086 0*087 0*088 0*089 0*090 0*089 0*088 0*087 0*086 0*0 

23 56 81 56*382 55*783 65*1 84 54*1 85 52*786 50*487 46*088 35*689 0*688 35*687 46*186 60*686 62*8 

52 81 45*382 43*383 40*784 37*1 85 32*086 24*1 87 10*987 46*788 1*287 46*987 11*386 24*685 32*6 

48 81 27*6 82 23*3 83 17*8 84 10*6 85 0*6 85 46*3 86 24*8 86 51*7 87 1*786 52 * 1 86 25*585 47 * 1 86 1*6 

44 81 3*781 56*682 47*8 83 36*5 84 21*685 1*385 33*385 54*686 2*3 85 65*2 85 34*3 85 2*684 23*2 

40 80 34*581 24*482 12*1 82 56*7 83 37*184 11*884 38*984 66*685 2*984 57*384 40*384 13*683 39*4 

36 80 0*780 47*681 31*982 12*7 82 49*083 19*683 43*183 68*184 3*583 59*083 44*883 22*082 51*9 

79 23*1 80 7*080 48*1 81 25*4 81 58*382 25*682 46*282 59*383 4*183 0*3 82 48*2 82 28*3 82 1*8 

78 42*3 79 23*5 80 1*680 36*081 5*7 81 30*2 81 48*7 82 0*482 4*782 1*581 60*981 33*581 10*0 

77 68*878 37*579 13*079 44*6 80 11*880 34*1 80 50*881 1*381 5*281 2*680 53*380 37*880 16*7 


52 81 45*3 82 43 
48 81 27*6 82 23 
44 81 3*7 81 56 

40 80 34*5 81 24 
36 80 0*7 80 47 
32 79 23*1 80 7 
28 78 42*3 79 23 
24 77 68*8 78 37 

20 77 13*177 49 
16 76 25*7 76 59 
12 75 36*6 76 8 
8 74 46*3 75 16 
4 73 64*9 74 23 

23 0 73 2*6 73 30 

22 66 72 9*5 72 35 
62 71 15*771 40 
48 70 21*4 70 45 
44 69 26*6 69 49 

40 68 31*2 68 62 
36 67 35*6 67 66 
32 66 39*6 66 69 
28 65 43*2 66 2 
24 64 46*6 65 6 

20 63 49*8 64 7 
16 62 62*763 10 
12 61 65*562 12 
8 60 68*161 14 
4 60 0*6 60 16 

22 0 69 2*9 59 18 

21 66 58 5*158 20 
62 57 7*157 21 
48 56 9*0 56 23 
44 55 10*9 55 24 

40 54 12*6 54 26 
36 53 14*4 53 27 
32 52 16*0 52 29 
28 51 17*5 51 30 
24 50 19*0 50 31 

20 49 20*4 49 32 
16 48 21*8 48 33 
12 47 23*1 47 34 
8 46 24*3 46 35 
4 45 25*5 45 36 


5 78 22*5 78 61*8 79 17*0 79 37*5 79 62*5 80 2*280 5*880 3*5 79 55*4 79 41*6 79 22*4 40 ] 

7 77 30*7 77 67*9 78 21*2 78 40*2 78 54*179 3*179 6*479 4*6 78 67*2 78 44*7 78 27*3 44 

976 37*877 3*2 77 25*077 42*4 77 65*4 78 3*978 7*078 5*4 77 68*9 77 47*4 77 31*8 48 

775 44*1 76 7*8 76 28*1 76 44*6 76 66 * 6 77 4*677 7*677 6*377 0*5 76 50*0 76 35*6 62 

8 74 49*5 75 11*8 75 30*9 75 46*4 75 67*7 76 5*176 8*1 76 7*076 1*9 75 52*4 75 38*9 Q 56 

0 73 54*4 74 15*6 74 33*5 74 48*0 74 68*7 75 5*775 8*875 7*975 3*2 74 54*4 74 42*0 J 0 

572 68*7 73 18*7 73 35*773 49*473 59*774 6*574 9*474 8*774 4*4 73 56*4 73 44*9 4 

6 72 2*6 72 21*6 72 37*7 72 60*8 73 0*6 73 7*173 10*0 73 9*5 73 5*6 72 68*2 72 47*7 8 

071 6*2 71 24*3 71 39*6 71 62*2 72 1*472 7*6 72 10*6 72 10*3 72 6*7 71 69*9 71 60*1 12 

270 9*2 70 26*6 70 41*470 63*471 2*471 8*3 71 11*2 71 11*0 71 8*071 1*670 62*4 16 

8 69 12*1 69 28*7 69 43*0 69 64*6 70 3*170 8*9 70 11*8 70 11*9 70 9*070 3*269 54*7 20 

468 14*868 30*8 68 44*568 65*569 3*969 9*569 12*469 12*669 10*169 4*668 56*7 24 

467 17*467 32*7 67 45*767 66*568 4*668 10*368 13*068 13*468 11*068 6*1 67 58*7 28 

6 66 19*6 66 34*4 66 47*166 67*3 67 6*367 10 * 8 67 13*7 67 14*1 67 12*1 67 7*667 0*6 32 

266 21*7 65 36*0 65 48*365 58*366 6*166 11*4 66 14*2 66 14*9 66 13*1 66 8*966 2*4 36 

8 64 23*7 64 37*5 64 49*464 69*2 65 6*7 65 11*9 65 14*8 65 15*7 65 14*1 65 10*2 65 4*2 40 

263 25*663 39*063 50*564 0*064 7*4 64 12*6 64 15*4 64 16*3 64 15*1 64 11*5 64 6*9 44 

362 27*4 62 40*462 61*663 0*863 7*9 63 13*2 63 16*0 63 17 * 1 63 15*9 63 12*7 63 7*5 48 

561 29*061 41*7 61 52*662 1*662 8*662 13*662 16*762 17*762 16*962 13*962 9*1 52 

4 60 30*6 60 42*8 60 53*6 61 2*361 9*2 61 14*3 61 17*261 18*561 17*861 15*161 10*7 J 56 


4 59 32*0 59 44*1 59 

1 58 33*6 58 45*1 58 

8 57 34*9 57 46*2 57 
4 56 36*1 56 47*3 56 

9 55 37*4 55 48*2 55 

4 54 38*5 54 49*2 54 
6 53 39*6 53 50*1 53 
0 52 40*7 52 51*0 53 

2 51 41*7 51 51*8 52 
4 50 42*7 50 52*7 51 

6 49 43*7 49 53*5 50 

8 48 44*6 48 54*2 49 

9 47 45*5 47 55*0 48 
9 46 46*4 46 55*8 47 
9 45 47*3 45 56*5 46 


54*460 3*160 9 * 9 60 14 * 8 60 17*9 60 19*2 60 18*8 60 16*3 60 12*2 g 0 

55*359 3*859 10*559 15*459 18*559 19*959 19*659 17*659 13*7 4 

56*1 58 4*458 11*058 16*058 19*1 58 20*758 20*658 18*758 15*2 8 

57*057 5*1 57 11*657 16*557 19*857 21*557 21*557 19*857 16*6 12 

57*756 5*856 12*256 17*256 20*456 22*356 22*456 21*056 18*1 16 

58*555 6*455 12*855 17*755 21*1 55 22*955 23*455 22*255 19*5 20 

59*354 7*154 13*454 18*4 54 21*6 54 23*7 64 24*2 54 23*3 54 20*9 24 

0*053 7*753 14*153 18*953 22*353 24*453 25*253 24*463 22*4 28 

0*852 8*452 14*652 19*652 23*052 25*352 26*052 25*552 23*7 32 

1*451 9*051 15*251 20*151 23*751 26*051 27*051 26*651 25*0 36 

2*250 9*650 15*850 20*750 24*350 26*850 27*950 27*850 26*4 40 

2*849 10*2 49 16*3 49 21*449 25*049 27*549 28*949 28*949 27*7 44 

3*548 10*848 17*048 21*948 25*748 28*348 29*848 30*048 29*0 48 

4*147 11*447 17*547 22*647 26*347 29*147 30*747 31*047 30*4 62 

4*846 12*046 18*146 23*146 27*046 29*846 31*646 32*246 31*7 9 66 I 


0 44 26*744 37*9 44 48*1 44 67*2 45 5*445 12*645 18*745 23*845 27*645 30*745 32*545 33*245 33*0 


The thin horizontal line indicates the passage over the Prime Vertical. 
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TBUE ALTITUDE OF BODY. 


63 


Westerly 

Hour 


LATITUDE 8^. 


DECLINATION — same Name as — latitude. 


Angle. 13 ° 14 ° 15 ° 16 ° 17 ° 18 ° 19 ° 20 ° 21 ° 22 ° 23 ° 24 ° 


Westerly 

Hour 

Angle. 


0^4 “o 85 0 - 084 : 0-083 0-082 0-081 0-080 0-079 0-0 78 0-077 0-076 0-075 0 - 074 : 0-0 

09 56 84 54-283 55-382 55-981 56-480 56-879 57-378 57-577 57-776 57-875 58-074 58-373 68-3 

52 84 37-683 41-382 43-981 45-880 47-479 48-778 49-777 50-776 51-675 52-374 62-873 63*0 

48 84 11-783 19-082 24-581 28-780 32-179 35-078 37-4 77 39-276 41-175 42-374 43-573 44-5 
44 83 38-382 49-781 58-681 5-680 11-379 16-378 20-2 77 23-476 26-675 28-974 31-173 32-8 

40 82 69-282 14-881 27-380 37-479 45-878 52-977 58-777 3-776 8-275 11-874 16-173 18-0 

36 82 16-081 35-580 51-580 4-779 15-978 25-377 33-476 39-975 46-474 51-373 66-172 69-9 
32 81 29-6 80 62-780 12-079 28-278 42-377 64-1 77 4-176 13-175 21-074 28-073 34-072 39-2 

28 80 40-780 7-079 29-778 48-878 5-5 77 19-8 76 32-2 75 43-174 52-7 74 1-473 9-272 15-7 

24 79 60-379 19-278 44-578 6-777 25-876 42-6 75 67-176 10-274 21-873 32-372 41-671 49-8 

20 78 58-4 78 29-977 67-777 22-376 43-876 3-175 19-974 34-873 48-773 0-572 11-771 21-3 

16 78 6-377 39-277 9-1 76 36-075 59-875 21-374 40-373 67-473 13-072 26-871 39-470 60*8 

12 77 11-4 76 47-276 19-375 48-376 14-4 74 37-773 68-9 73 17-972 35-471 61-071 5-370 18-2 
8 76 16-876 64-2 75 28-4 74 69-3 74 27-3 73 62-8 73 15-7 72 36-6 71 66-0 71 13*370 29*4 69 43*8 

4 76 21-676 0-674 36-674 9-273 39-173 6-372 31-2 71 63-8 71 14-970 34-169 61*7 69 7*7 


23 0 74 26-0 74 6-5 73 43 - 

22 66 73 29-9 73 11*7 72 60 * 
62 72 33-5 72 16-6 71 66 * 
48 71 36-9 71 21-071 2 - 

44 70 40-0 70 26-2 70 7 * 

40 69 43-0 69 29-0 69 12 - 
36 68 45-9 68 32-6 68 16 - 
32 67 48-467 36-167 21 - 
28 66 51-066 39-3 66 25 - 
24 65 53-4 65 42-3 65 29 - 

20 64 55-6 64 45-3 64 32 
16 63 57-9 63 48-0 63 36 
12 63 0-0 62 50-8 62 39 
8 62 2-161 53-4 61 42 
4 61 4-2 60 56-0 60 45 


•873 18-172 49-672 18-871 46-3 71 9 - 

•572 26-371 59-571 29*970 58*370 24 ' 
•6 71 33-8 71 8-6 70 40-6 70 10*4 69 38 - 
-270 40-670 16-769 60*469 21-568 60 
-4 69 47-169 24*468 59-2 68 31*9 68 2 

-268 63-168 31-568 7-667 41*6 67 13 
-9 67 58-667 38*267 15*666 50-666 23 
-067 3-8 66 44-6 66 22*8 66 59-2 66 33 
-266 8-8 65 50-365 29-8 65 7*364 42 

•0 65 13-6 64 56-064 36*4 64 14-9 63 61 


7 70 32*669 53*269 12*668 30*1 1 0 

•4 69 48-8 69 11-168 31-9 67 61-1 4 

•069 3-9 68 27-867 60-167 10-7 8 

-7 68 18-167 43-4 67 7-2 66 29-3 12 

-467 31-266 58-066 23-365 46-7 16 

•4 66 43-6 66 11-865 38-4 66 3-2 20 

•7 66 55-365 24*764 62-664 18*7 24 

•665 6-264 36-964 6-063 33-4 28 

•7 64 16-5 63 48-463 18-8 62 47-4 32 

•463 26-362 59*462 30-962 0*8 36 


■6 64 17-9 64 1 - 4 63 42*6 63 22-0 62 69*6 62 35*7 62 9*861 42-461 13*4 

-163 22-263 6*4 62 48-6 62 28-9 62 7*4 61 44-5 61 19*7 60 53-4 60 26*4 

•562 26-362 11-261 54*261 35*561 14-960 62*960 29*160 3-959 37-0 
•761 30-161 16-860 59-760 41-7 60 22-160 1*059 38-159 13*958 48*0 

•8 60 33-9 60 20-2 60 4*8 59 47*7 59 28*9 59 8*858 46*858 23*657 68*6 


22 0 60 6-159 58-4 59 

21 56 59 8-0 59 0-7 58 
62 58 9-8 58 3-057 
48 57 11-7 57 6*2 56 

44 56 13-4 56 7-6 55 


48-8 59 37-5 59 24-6 59 9-858 53-568 35*658 16-257 66-157 32*7 67 8*7 2 0 

51-758 41-058 28-658 14-757 59-057 41-857 23-357 3*1 56 41-6 56 18-6 4 

54-657 44-357 32-657 19-357 4*4 56 47-8 56 30*2 56 10-8 55 50-1 56 28*0 8 

57-256 47-556 36-656 23*856 9*553 63-855 36*755 18-254 58-354 37*0 12 

59-855 60-755 40-155 28-155 14-554 69-454 43-254 25-354 6-363 45-8 16 


40 55 16-255 9*655 2-4 54 63*8 54 43*7 54 32-2 54 19*3 54 4-9 53 49*3 53 32*3 53 14*0 52 64*4 20 

36 54 16-9 54 11-7 54 4*9 53 66*8 53 47-2 53 36*3 53 24*0 53 10-2 52 55*4 52 39*0 52 21*5 62 2*6 24 

32 53 18-7 53 13-753 7-4 52 69-7 52 60*7 52 40*3 52 28*5 52 15-3 52 1-2 51 45-6 51 28*8 51 10*6 28 

28 52 20-3 52 15-8 52 9-852 2*6 51 54*0 51 44-1 51 32*9 51 20-4 51 6-9 50 62-0 50 35-850 18-5 32 

24 51 22-0 61 17-8 51 12*2 51 5*4 50 67*2 50 47*8 50 37*3 50 25-3 60 12-4 49 68*0 49 43*7 49 26*0 36 

20 60 23-650 19-650 14-650 8-1 50 0*449 51-549 41*449 30-249 17*849 4*1 48 49*348 33*4 40 

16 49 25-249 21*749 16*849 10-849 3*648 56-248 45*648 34*748 23-148 10*047 55*947 40-6 44 

12 48 26-9 48 23-5 48 19-0 48 13-4 48 6*747 58*8 47 49*6 47 39*4 47 28-2 47 15-7 47 2-346 47-6 48 

8 47 28*447 25*447 21-347 16-147 9*7 47 2*346 63*7 46 43*846 33-246 21*346 8*645 64-6 62 

4 46 30-046 27-346 23-546 18-646 12-746 5*7 45 67-6 45 48*3 45 38*2 45 26*9 45 14-645 1*2 2 ^6 

0 45 31-645 29-245 25*715 21*245 15-745 9*045 1*344 62*644 43*044 32-244 20*644 7*8 3 0 


2 


Westerly 

Hour 

Angle. 0 c 


■ TRUE ALTITUDE OF BODY. 

LATITUDE 8°^ 

DECLINATION — Same Flame as — latitude 


ITUDE. 

- Hour 

9 °. 10 ° 11 ° 12 ° 'An^le. 


2 i 6 41 26-744 37-944 48-144 67-245 5-445 12-645 18-746 23-846 27-646 30-745 32 .45 33 . 4 . 33 0 3 0 

on 66 43 27-943 38-943 48-943 68-044 6-144 13-244 19-344 24-444 28-344 31-444 33-444 34 344 34 4 4 

II 2 28 - 42 3 - 42 49-742 58-643 6-743 13-843 19-943 26-043 29-043 32-243 34-343 35-543 35-6 8 

fs n 30 - 04 ? Z lh 50-641 59-342 7-342 14-442 20-542 26-642 29-742 32-942 35-342 36-542 37-0 12 

U 40 31-040 41-640 51-341 0-041 7-941 14-941 21-141 26-241 30-441 33-841 36-241 37-741 38-2 

I 40 39 32-039 42-639 52-040 0-640 8-640 16-640 21-640 26-840 31-140 34-640 37-240 38-740 39-6 20 

S Z tlZ ‘L;?" °. ES 9 .-IM ,.. U 9 99 - 9 J 9 . 7-.39 91-899 9.-999 99 - 19 . 99 - 99 . 40-8 9 . 

1 32 37 34-037 44-137 63-6 38 2-038 9-7 38 16-6 38 22-8 38 28-138 32-6 38 36-2 38 39-1 38 41-0 38 42-2 28 

fs 36 ^ 4-^31 2-936 54-2 37 2-637 10-337 17-337 23-437 28-837 33-3 37 37-137 40-037 42-137 43-6 : 32 

I 24 36 35-8 35 45-7 35 64-8 36 3-2 36 10-9 36 17-9 36 24-0 36 29-4 36 34-1 36 37-9 36 41-0 36 43-3 36 44-9 36 

20 34 36-6 34 46-4 34 55-5 35 3-8 35 11-6 35 18-6 36 24-6 36 30-2 36 34-7 35 38-7 35 42-0 36 44-4 35 46-1 Uo 

16 33 37-6 33 47-133 56-2 34 4-4 34 12-134 19-0 34 25-3 34 30-8 34 35-6 34 39-6 34 43-0 34 46-6 34 47-5 44 

2 32 38-4 32 47-9 32 56-8 33 5-033 12-6 33 19-7 33 25-9 33 31-6 33 36-2 33 40-4 33 43-9 33 46-7 33 48-8 48 

1 8 31 39-131 48-631 67-532 6-632 13-332 20-232 26-532 32-132 37-032 41-332 44-932 47-832 60-2 , 62 

? 3 ? 39-9 30 49-330 68-131 6-331 13-831 20-831 27-131 32-8 31 37-831 42-2 31 46-031 49-031 51-5 3 : 56 

Ion 0 29 40-729 50-029 68-830 6-8 30 14-4 30 21-4 30 27-7 30 33-6 30 38-6 30 43-130 47-030 60-2 30 62-8 4 ' 0 

56 2 tlZ 60-828 69-429 7 - 4^29 22-029 28-429 34-229 39-329 44-029 48-029 51-429 6 -2 4 

5 ! 27 42-227 51-428 0-028 8-028 16-628 22-628 29-028 34-928 40-128 44-928 49-028 62-528 65-6 8 

1 48 26 43-026 62-127 0-627 8-627 16-127 23-227 29-627 36-627 40-927 46-727 60-027 53-727 67-0 12 

I 44 26 43-625 62-726 1-326 9-226 16-826 23-826 30-326 36-326 41-726 46-726 61-126 64-926 68-3 ;16 

1 16 24 44-424 63-4 26 1-826 9-826 17-326 24-425 30-926 37-026 42-625 47-626 62-226 60-1 26 59-7 (20 

1 36 23 45-123 54-024 2-5 24 10-4 24 18-024 26-024 31-624 37-7 24 43-324 48-6 24 63-2 24 67-4 25 Dl : 24 

1 32 22 45-822 64-723 3-123 11-023 18-623 26-723 32-323 38-623 44-123 49-623 64-323 58-624 2-6 28 

1 28 21 46-6 21 65-322 3-722 11-622 19-122 26-222 33-022 39-222 46-022 50-422 66-422 59-823 3-9 32 

I 24 20 47-2 20 55-9 21 4-2 21 12-121 19-7 21 26-9 21 33-6 21 40-021 45-821 61-421 66-522 1-122 6-4 ,36 

I 20 19 47-919 56-620 4-820 12-720 20-320 27-620 34-320 40-720 46-820 62-320 67-621 2-421 6-9 - 40 

I 16 18 48-6 18 57-119 5-419 13-319 20-919 28-219 35-019 41-619 47-619 53-319 58-720 3-720 8-3 44 

I 12 17 49-1 17 67-718 6-018 13-9 18 21-618 28-818 35-718 42-318 48-418 64-318 59-919 6-019 9-8 48 

1 8 16 49-8 16 58-317 6-617 14-6 17 22-117 29-617 36-417 43-117 49-317 66-418 1-018 6-318 11-3 62 

I 4 15 60-4 16 68-916 7-2 16 15-1 16 22-816 30 1 16 37-116 43-916 60-316 66-417 2-217 7-617 12-8 4:66 

I iq 0 14 51-014 59-5 16 7-8 15 15-716 23-316 30-816 37-916 44-716 61-1 16 67-416 3-416 9-016 14-3 5 0 

I 18 56 13 51-6 14 0-114 8-414 16-214 23-9 14 31-4 14 38-614 45-614 62*1 14 68-615 4-615 10-3 15 15-9 4 

I 52 12 52-313 0-713 8-9 13 16-813 24-613 32-1 13 39-413 46-413 63-1 13 69-6 14 5-714 11-7 14 17-4 8 

I 48 11 62-9 12- 1-312 9-512 17-4 12 25-212 32-812 40-112 47-212 64-013 0-613 7-013 13-1 13 19-0 12 

I 44 10 53-611 1-9 11 10-1 11 18-011 25-911 33-511 40-911 48 011 64-912 1-7 12 8-2 12 14-5 12 20-6 16 

I 40 9 54-1 10 2-6 10 10-7 10 18-7 10 26-6 10 34-2 10 41-610 48-910 65-9 11 2-811 9-5 11 15-9 11 22-2 20 

I 36 8 54-7 9 3-0 9 11-3 9 19-3 9 27-2 9 34-9 9 42-4 9 49-8 9 66-9 10 3-9 10 10-8 10 17-410 23-8 24 

I 32 7 55-3 8 3-6 8 11-9 8 19-9 8 27-8 8 35-6 8 43-2 8 50-7 8 57-9 9 6-1 9 13-0 9 18-8 9 25-5 28 

1 28 6 55-9 7 4-3 7 12-6 7 20-5 7 28-6 7 36-4 7 44-0 7 61-6 7 68-9 8 6-2 8 13-4 8 20-3 8 27-1 32 

I 24 5 66-5 6 4-8 6 13-1 6 21-1 6 29-1 6 37-0 6 44-9 6 52-6 7 0-0 7 7-4 7 14-7 7 21-8 7 28-8 36 

1 20 4 57-0 6 6-4 5 13-6 6 21-8 5 29-8 6 37-8 6 45-7 6 63-6 6 1-0 6 8-6 6 16-0 6 23-3 6 30-5 40 

I 16 3 57-7 4 6-0 4 14-3 4 22-4 4 30-6 4 38-6 4 46-6 4 64-4 6 2-1 6 9-8 6 17-4 5 24-9 6 M -3 44 

I 12 2 58-2 3 6-6 3 14-9 3 23-0 3 31-2 3 39-3 3 47-4 3 55-3 4 3-1 4 11-0 4 18-8 4 26-4 4 34-1 48 

I 8 1 58-8 2 7-2 2 15-6 2 23-7 2 31-9 2 40-1 2 48-2 2 56-3 3 4-2 3 12-3 3 20 2 3 28-0 3 35-9 52 

I 4 0 69-4 1 7-8 1 16-1 1 24-3 1 32-7 1 40-9 1 49-1 1 67-3 2 6-4 2 13-6 2 21-6 2 29-7 2 37-7 5 96 

I 18 0 0 0-0 0 8-4 0 16-7 0 25-0 0 33-3 0 41-7 0 50 - o | 0 58-3 1 6-6 1 14-9 1 23-1 1 31-3 1 39-5 6 C 


The thin horizontal line indicates the passage over the Prime Yeitical. 
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LATITUDE 8°. 


Westerly 

Hour 

Angle. 




DECLINATION — Same Name 

as — 

LATITUDE . 



Westerly 

Hour 

Angle. 

13 ° 

14 ° 

15 ° 

16 ° 

17 ° 

18 ° 

19 ° 

20 ° 

21 ° 

22 ° 

23 ° 

24 ° 

h . 

m . 

0 / 

0 

t 

0 

t 

0 

f 

0 t 

0 

/ 

o 

1 

0 

t 

0 

/ 

0 / 

0 ; 

O 7 

h 


21 

0 

46 31*6 

45 

29-2 

45 

25*7 

45 

21*2 

45 15-7 

45 

9-0 

45 

1*3 

44 

52*6 

44 43-0 

44 32*2 

44 20*6 

44 7*8 

3 

0 

20 

66 

44 33-1 

44 

31*1 

44 

27*9 

44 

23*7 

44 18*6 

44 

12*3 

44 

5*1 

43 

56*9 

43 47*8 

43 37-6 

43 26-4 

43 14*3 


4 


62 

43 34-7 

43 

330 

43 

30*1 

43 

26“2 

43 21*4 

43 

15*6 

43 

8*8 

43 

1*0 

42 52*5 

42 42*8 

42 32*2 

42 20*6 


8 


48 

42 36-2 

42 

34-8 

42 

32*1 

42 

28*7 

42 24*3 

42 

18*9 

42 

12*5 

42 

5*2 

41 

57*1 

41 47*9 

41 37-9 

41 26*7 


12 


44 

41 37*9 

41 

36-5 

41 

34*3 

41 

31*1 

41 27-1 

41 

22*1 

41 

16*1 

41 

9*3 

41 

1*6 

40 52*9 

40 43*4 

40 33-0 


16 


40 

40 39-3 

40 

38-3 

40 

36*3 

40 

33*6 

40 29*8 

40 

25*2 

40 

19*7 

40 

13*3 

40 

6*1 

39 57-8 

39 48*9 

39 39*0 


20 


36 

39 40*8 

39 

40*1 

39 

38*5 

39 

35-9 

39 32*6 

39 

28*4 

39 

23*2 

39 

17*2 

39 

10*5 

39 2*8 

38 64*3 

38 46-0 


24 


32 

38 42-4 

38 

41-9 

38 

40*5 

38 

38*3 

38 35-3 

38 

31*6 

38 

26*7 

38 

21*1 

38 

14*9 

38 7*6 

37 69-7 

37 50*8 


28 


28 

37 43*9 

37 

43-7 

37 

42*6 

37 

40-7 

37 38*1 

37 

34*5 

37 

30*2 

37 

25*0 

37 

19*2 

37 12*5 

37 6'0 

36 56*7 


32 


24 

36 45-5 

36 

45*5 

36 

44*6 

36 

43*1 

36 40-7 

36 

37*6 

36 

33*6 

36 

28*8 

36 23*5 

36 17*2 

36 10*2 

S 6 2-4 


36 


20 

35 47-0 

35 

47*3 

36 

46*7 

35 

45*4 

35 43*3 

36 

40*6 

35 

37*0 

35 

32*6 

35 

27*7 

35 21*9 

35 16*4 

36 8*0 


40 


16 

34 48-6 

34 

49*1 

34 

48*7 

34 

47*7 

34 46*0 

34 43*6 

34 

40*4 

34 

36*4 

34 

31*9 

34 26*6 

34 20*5 

34 13*6 


44 


12 

33 60-1 

33 

60*8 

33 

60*8 

33 

60*1 

33 48*6 

33 46*6 

33 

43*7 

33 

40*2 

33 

36*1 

33 31*1 

33 25-6 

33 19-2 


48 


8 

32 61*6 

32 

62*6 

32 

62*8 

32 

62*4 

32 61*3 

32 

49-5 

32 

47*1 

32 

43*9 

32 

40*2 

32 35*7 

32 30*5 

32 24-7 


62 


4 

31 63-2 

31 

64*4 

31 

54*9 

31 

64-7 

31 54*0 

31 

62*5 

31 

50*4 

31 

47*6 

31 

44*3 

31 40*2 

31 35*6 

31 30*1 

3 

56 

20 

0 

30 64-8 

30 

66*2 

30 

56*9 

30 

67*0 

30 56*6 

30 

65*6 

30 

53-7 

30 

51*2 

30 

48*4 

30 44*7 

30 40-5 

30 36*6 

4 

0 

19 

66 

29 66-3 

29 

68-0 

29 

69*0 

29 

69*4 

29 59*2 

29 

68*4 

29 

67-0 

29 

54*9 

29 

52*4 

29 49*2 

29 45*4 

29 40*9 


4 


62 

28 67-9 

28 

69-8 

29 

1*0 

29 

1*8 

29 1-8 

29 

1*3 

29 

0*3 

28 

68-6 

28 

66*5 

28 63-7 

28 60-3 

28 46-3 


8 


48 

27 69-6 

28 

1-4 

28 

3*1 

28 

4*0 

28 4-4 

28 

4*3 

28 

3*6 

28 

2*3 

28 

0*5 

27 58*1 

27 55*1 

27 61*6 


12 


44 

27 l-l 

27 

3*4 

27 

5*1 

27 

6*3 

27 7*1 

27 

7*3 

27 

6*8 

27 

6*9 

27 

4*6 

27 2*5 

27 0*0 

26 56*8 


16 


40 

26 2-7 

26 

5-2 

26 

7*2 

26 

8*7 

26 9*7 

26 

10*2 

26 

10*1 

26 

9*5 

26 

8*5 

26 6*9 

26 4*8 

26 2*1 


20 


36 

25 4-3 

25 

7-0 

25 

9*3 

26 

11*0 

25 12*3 

25 

13*1 

26 

13*4 

25 

13*1 

26 

12*5 

26 11-3 

25 9*6 

26 7*4 


24 


32 

24 6*8 

24 

8-9 

24 

11*4 

24 

13*4 

24 15*0 

24 

16*1 

24 

16*7 

24 

16*7 

24 

16*5 

24 15*6 

24 14*4 

24 12*6 


28 


28 

23 7-6 

23 

10-7 

23 

13*5 

23 

15*8 

23 17*6 

23 

19*0 

23 

19*9 

23 

20*4 

23 

20*5 

23 20*0 

23 19*2 

23 17*8 


32 


24 

22 9-1 

22 

12*6 

22 

15*6 

22 

18*1 

22 20*3 

22 

22*0 

22 

23*2 

22 

24*0 

22 

24*5 

22 24*4 

22 23*9 

22 23*0 


36 


20 

21 10-8 

21 

14*6 

21 

17*7 

21 

20*5 

21 22*9 

21 

24*9 

21 

26*6 

21 

27*6 

21 

28*5 

21 28*8 

21 28*7 

21 28*2 


40 


16 

20 12*6 

20 

16*3 

20 

19*8 

20 

22*9 

20 25*6 

20 

27*9 

20 

29*8 

20 

31*3 

20 

32*6 

20 33*2 

20 33*6 

20 33*3 


44 


12 

19 14*2 

19 

18*3 

19 

21*9 

19 

25*2 

19 28*3 

19 

30*8 

19 

33*1 

19 

34*9 

19 

36*6 

19 37 *G 

19 38*3 

19 38*6 


48 


8 

18 16*9 

18 

20*1 

18 

24*1 

18 

27*6 

18 30*9 

18 

33*9 

18 

36*4 

18 

38*5 

18 

40-5 

18 41*9 

18 43*0 

18 43*8 


52 


4 

17 17*5 

17 

22'1 

17 

26*2 

17 

30*1 

17 33*6 

17 

36*8 

17 

39*7 

17 

42*2 

17 

44*4 

17 46*3 

17 47*8 

17 49*0 

4 

66 

19 

0 

16 19-3 

16 

24 *() 

IG 

28*4 

16 

32*6 

16 36*4 

16 

39-9 

16 

43*0 

16 

45*8 

16 

48*5 

16 50*7 

16 62*6 

16 64*2 

5 

0 

18 

56 

15 21-0 

16 

26-0 

15 

30 * 6 

15 

35*0 

16 39*1 

15 

42*9 

15 

46*3 

15 

49*5 

15 

62*5 

16 65*1 

16 67*4 

15 69*4 


4 


62 

14 22-8 

14 

27-9 

14 

32*9 

14 

37*5 

14 41*9 

14 

45*9 

14 

49*7 

14 

63*2 

14 

56*6 

14 69*5 

16 2*2 

15 4*6 


8 


48 

13 24-6 

13 

29-9 

13 

36*1 

13 

40*0 

13 44*6 

13 

49*0 

13 

53*1 

13 

56*9 

14 

0*6 

14 4*0 

14 7*1 

14 9*8 


12 


44 

12 26-3 

12 

32*0 

12 

37*3 

12 

42*4 

12 47*4 

12 

62*1 

12 

66*6 

13 

0*7 

13 

4*8 

13 8*4 

13 11*9 

13 16*1 


16 


40 

11 28-1 

11 

34*0 

11 

39*6 

11 

45*0 

11 60*2 

11 

55*3 

12 

0*0 

12 

4*5 

12 

8*9 

12 12*9 

12 16*7 

12 20*3 


20 


36 

10 30-0 

10 

36 *() 

10 

41*9 

10 

47*6 

10 63*1 

10 

68*3 

11 

3*6 

11 

8*2 

11 

13*0 

11 17*4 

11 21*7 

11 25*6 


24 


32 

9 31*8 

9 

38*1 

9 

44*2 

9 

60 ; 2 

9 66*0 

10 

1*6 

10 

6*9 

10 

12*1 

10 

17*1 

10 21*9 

10 26*6 

10 31-0 


28 


28 

8 33*7 

8 

40*2 

8 

46*6 

8 

52*8 

8 68*9 

9 

4*7 

9 

10*4 

9 

16*9 

9 

21*4 

9 26*5 

9 31*6 

9 36*3 


32 


24 

7 36-6 

7 

42*4 

7 

49 *() 

7 

55*4 

8 1*8 

8 

7*9 

8 

13*9 

8 

19*8 

8 

25*5 

8 31*1 

8 36*6 

8 41*7 


36 


20 

6 37-5 

6 

44*6 

6 

61*4 

6 

58*1 

7 4*7 

7 

11*2 

7 

17*5 

7 

23*6 

7 

29*8 

7 36*7 

7 41*6 

7 47*0 


40 


16 

6 39*5 

6 

46*7 

5 

63*8 

6 

0*8 

6 7*7 

6 

14*6 

6 

21*1 

6 

27*6 

6 

34*1 

6 40*3 

6 46*5 

6 62*5 


44 


12 

4 41*6 

4 

48*9 

4 

56*2 

5 

3*5 

6 10*7 

6 

17*8 

5 

24*7 

5 

31*5 

5 

38*4 

5 46*0 

6 61*6 

6 68*0 


48 


8 

3 43-5 

3 

51*1 

3 

68*7 

4 

6*2 

4 13*7 

4 

21*1 

4 

28*4 

4 

36*6 

4 

42*7 

4 49*7 

4 56*7 

5 3*6 


62 


4 

2 46-5 

2 

53*5 

3 

1*3 

3 

9*0 

3 16*8 

3 

24*5 

3 

32*1 

3 

39*6 

3 

47*1 

3 64*5 

4 1*9 

4 9*1 

5 

56 

18 

0 

1 47*6 

1 

55*8 

2 

3*8 

2 

11*9 

2 19*9 

2 

27*9 

2 

35*8 

2 

43*7 

2 

51*6 

2 69*3 

3 7*1 

3 14*7 

6 

0 


E 


2 
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TETJE ALTITUDE OF BODY. 


LATITUDE 8° 


isfcerly Hour 

DECLINATION 

eclinatioa 

1 °sr^7 0° 1° 2° 3° 


h. m. ° ' ° ' 0,0 ,0 

0 21 0 44 26-744 14-644 1-443 47-243 

4 20 66 43 27-943 lS-8 43 3-042 49-142 

8 62 42 28-942 17-242 4-641 60-841 

12 48 41 30-041 18-441 6-040 62-540 

16 44 40 31-040 19-640 7-439 64-239 

20 40 39 32-0 39 20-8 39 8-8 38 56-838 

24 36 38 33-038 21-938 10-137 67-337 

28 32 37 34-037 23-037 11-436 68-936 

32 28 36 34-9 36 24-136 12-6 36 0-335 

36 24 36 35-8 35 25-135 13-835 1-734 

40 20 34 36-6 34 26-134 14-9 34 3-133 

44 16 33 37-5 33 27-133 16-133 4-432 

48 12 32 38-4 32 28-032 17-2 32 6-631 

62 8 31 39-131 29-031 18-331 6-930 

66 4 30 39-9 30 29-9 30 19-3 30 8-129 


contrary Name to 
same Name as 


LATITUDE. 


8° 9° 10° 11° 12° 


32-243 16-242 59-342 41-642 22 
34-342 18-642 2-141 44-7 41 26 
36-441 21-041 4-8 40 47-8 40 29- 
38-440 23-340 7-6 39 60-8 39 33' 
40-339 26-639 10-038 63-638 36' 

42- 138 27-738 12-4 37 66-4 37 39' 

43- 937 29-737 14-7 36 69-1 36 42' 

46- 636 31-736 17-036 1-635 46- 

47- 336 33-636 19-235 4-2 34 48- 

48- 934 36-634 21-434 6-6 33 61- 

60-633 37-333 23-4 33 8-932 53- 
52-132 39-032 25-6 32 11-2 31 66- 
63-5 31 40-7 31 27-3 31 13-4 30 68- 

55- 030 42-330 29-230 16-6 30 1- 

56- 329 43-929 31-129 17-629 3- 


0 2 0 0 29 40-7 29 30-829 20-4 29 9-228 

4 19 66 28 41-528 31-728 21-328 10-427 

8 52 27 42-227 32-627 22-327 11-627 

12 48 26 43-026 33-426 23-326 12-626 

16 44 26 43-625 34-126 24-225 13-625 

20 40 24 44-424 36-024 25-124 14-724 

24 36 23 46-123 36-723 26-023 15-723 

28 32 22 45-822 36-622 26-922 16-722 

82* 28 21 46-521 37-321 27-721 17-721 

86 24 20 47-2 20 38-120 28-5 20 18-6 20 

0 20 19 47-919 38-819 29-419 19-519 

-4 16 18 48-618 39-618 30-218 20-418 

8 12 17 49-117 40-217 31-017 21-317 

52 8 16 49-816 40-816 31-716 22-216 

">6 4 16 60-415 41-615 32-516 23-115 


0 19 0 

4 18 66 
8 62 


14 51-014 42 
13 51-613 42 
12 62-312 43 
11 52-911 44 
10 63-610 44 

9 54-1 9 45 
8 64-7 8 46- 
7 56-3 7 46- 
6 65-9 6 47- 
6 66-6 6 48- 

4 67-0 4 48- 
3 67-7 3 49- 
2 58-2 2 49- 
1 68-8 1 60- 
0 59-4 0 61- 


214 33- 
913 34 
612 34 
211 35 
910 36- 

5 9 36- 
1 8 37- 

8 7 38- 
4 6 38- 

0 6 39- 

7 4 40- 

3 3 40- 

9 2 41- 

4 1 42- 

1 42- 


214 23-914 
013 24-713 
712 25-512 
411 26-311 
110 27-110 

8 9 27-8 9 

5 8 28-6 8 
2 7 29-4 7 
8 6 30-1 6 

6 5 30-8 6 


9-418 

10- 418 

11- 417 

12- 416 

13- 4 16 

14- 314 

15- 213 

16- 112 
17-011 

17- 910 

18- 8 9 

19- 6 8 

20- 6 7 

21 - 2 6 
22-0 5 


145-6 28 32-8 28 19-6 28 6- 
’ 47-027 34-527 21-6 27 7- 
1 48-4 26 36-2 26 23-4 26 10- 
1 49-925 37-826 26-3 25 12- 
: 61-324 39-424 27-024 14- 

1 62-723 41-0 23 .28-8 23 16- 
1 63-922.42-622 30-622 18- 
66-321 43-921 32-221 20- 
I 66-620 45-420 33-820 21- 
' 67-719 46-719 35-4 19 23- 

1 68-918 48-1 18 36-9 18 25 
1 0-1 17 49-417 38-5 17 27- 
' 1-216 60-816 39-9 16 28- 
1 2-415 62-016 41-315 30- 
1 3-414 53-214 42-714 31' 


-7 42 3-2 41 42-9 41 21-6 40 
341 7-240 47-440 26-640 
840 11-139 61-739 31-439 

1 39 14-8 38 65-9 38 36-0 38 

4 38 18-5 37 69-9 37 40-6 37 

5 37 22-0 37 3-8 36 44-8 36 

6 36 26-4 36 7-5 35 49-0 35 
6 36 28-635 11-334 63-034 

2 34 31-8 34 14-7 33 66-9 33 

0 33 34-8 33 18-2 33 0-7 32 ■ 

6 32 37-8 32 21-4 32 4-431- 
2 31 40-7 31 24-7 31 7-9 30 i 

7 30 43-530 27-830 11-429 I 

1 29 46-229 30-829 14-828 I 
428 48-928 33-828 18-028 

7 27 61-427 36-627 21-227 
9 26 63-9 26 39-426 24-326 
126 66-3 25 42-126 27-3 25 : 

2 24 68-6 24 44-7 24 30-2 24 : 
1 24 0-9 23 47-223 33-123: 

1 23 3-122 49-822 35-822; 
122 5-321 62-221 38-621; 
021 7-420 54-520 41-220; 
820 9-6 19 66-919 43-719! 
619 11-618 59-118 46-318 i 

418 13-4 18 1-317 48-717! 
017 15-4 17 3-416 61-216 ! 
716 17-216 5-615 63-515- 
316 19-1 16 7-614 65-914- 
914 20-9 14 9-713 68-113 - 


1 4 31-5 4 22-8 4 

8 3 32-2 3 23-6 3 

5 2 32-9 2 24-4 2 

1 1 33-6 1 25-2 1 

7 34-3 0 25-9 


9 18 0 


0 O-Oj 0 8-4 0 16-7 0 25-0 0 33-3 0 41-7 0 60-0 0 68-3 1 6-6 1 14-9 1 23 1 1 31-3 ] 
The heavy zigzag line is the horizon line and separates contraiy names from same names. ' 


"Westerly Hour 
Angle. 


Contrary Same 
Name. Name. 


4- 513 54*413 44*1 13 33-4 13 22*713 11*613 0*312 48*7 

5- 5 12 55*7 12 45*5 12 35*0 12 24*4 12 13*6 12 2*4 11 61*2 

6*611 56*811 46*8 11 36-5 11 26-011 15*411 4*6 10 53-5 


.0 48*1 10 38-010 27*7 10 17*310 6*6 

JL V UU U 

9 65*9 

12 

9 49*3 

9 39-4' 

9 29*3 

9 19-1 

9 8*7 

8 68-1 

16 

8 60*6 

8 40-7 

8 30*9 

8 20-9 

8 10*6 

8 0*3 

20 

7 51-8 

7 42*1 

7 32-4 

7 22-6 

7 12*6 

7 2*5 

24 

6 53*0 

6 43-5 

6 33*9 

6 24-3 

6 14-6 

6 4*7 

28 

5 64*1 

5 44*8 

5 35-4 

5 26-0 

5 16-4 

5 6*7 

32 

4 55*3 

4 46-1 

4 36-9 

4 27-6 

4 18*2 

4 8-8 

36 

3 56-4 

3 47-4 

3 38-3 

3 29-2 

3 20*0 

3 10-8 

40 

2 57*5 

2 48*6 

2 39*7 

2 30-8 

2 21*8 

2 12*8 

44 

1 68*6 

1 49-8 

1 41*1 

1 32-4 

1 23*6 

1 14*8 

48 

0 69*6 

0 61*0 

0 42*5 

0 34-0 

0 25*3 

0 16*8 

62 

0 0-7 

0 7-8 

0 16-2 

0 24*5 

0 32*9 

0 41-3 


0 58*3 

1 6-6 
i 

1 14-9 

1 23*1 

1 31*3 

1 39-6 

0 

6 0 




TBUB ALTITUDE OF BODY. 


69 


LATITUDE 8°. 



DECLINATION 


contrary Name to 
same Name as 

7 ° 18 ° 19 ° 20 ° 


LATITUDE. 


21 ° 22 *^ 


Westerly Hour 
Angle. 


Contrary Same 
Name. Name. 


62 38 48-6 38 26-1 38 2-937 39 
48 37 64-137 32-2 37 9-436 46 
44 36 59-6 36 38-0 36 16-8 36 63 

40 36 4-7 35 43-7 35 22-0 34 59 

36 36 9-8 34 49-2 34 28-034 6 

32 34 14-6 33 64-6 33 33-8 33 12 


38 68*32 

18 31-92 

CO 

CO 

57 37 


9-82 

o 

1—1 

CO 

•22 

55 40-0 

38 6*52 

40-6 2 

57 14*2 2 

56 47 


1-12 

55 22 

•12 

54 62-6 

37 14*4 2 

56 49-2 2 

56 23-3 2 

55 56 


2-02 

54 33 

•82 

54 4*8 

36 22-1 2 

55 67-4 2 

55 32-1 2 

55 6 


2-72 

53 45 

:-02 

53 16*8 


16 0 20 0 
4 19 66 
8 62 

12 48 

16 44 


40 20 

44 16 

48 12 

62 8 

16 56 4 

17 0 19 c 

4 18 6e 

8 , 62 


18 0 18 0 



) 5*1 

0 14-0 0 22*9 

0 31*9 

L 0*6 

1 9-1 1 17-6 

1 26*1 

L 66*0 

2 4*2 2 12*2 

2 20-4 

3 61-5 

1 

2 69-3 3 7-0 

■ 

3 14-7 


h. m. 

h. m. 

3 0 

9 0 

4 

8 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

62 

8 

3 56 

4 

4 0 

8 0 

4 

7 56 

8 

62 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

4 56 

4 

5 0 

7 0 

4 

6 56 

8 

62 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

56 

4 


Crossing this line is also equivalent to a change of sign in the altitude from -h to — or vice versd. 


2 






TRUE ALTITUDE OP BODY. 


LATITUDE 9° 


DEOLiNATiOK — sa7nG Name as — latitude. 


Westerly I 


10° 11° 12° I 


24 0 81 0-082 0-083 0-084 0-083 0-086 0-087 0 - 0 S 8 0-089 0-090 

23 66 80 56-7 81 56-382 55-783 55-1 84 54-1 85 52-786 50-587 46-088 35-689 

52 80 46-981 45-482 43-383 40-784 37-1 85 32-086 24-387 11-1 87 46-988 

48 80 31-0 81 27-6 82 23-4 83 17-9 84 10-7 85 0-8 85 46-5 86 25-186 62-1 87 

44 80 9-481 3-881 56-882 48-1 83 36-884 21-885 1-685 33-7 85 55-286 

40 79 42-9 80 34-6 81 24-7 82 12-5 82 57-183 37-6 84 12-3 84 39-6 84 57-3 85 

36 79 11-880 0-9 80 47-9 81 32-2 82 13-2 82 49-6 83 20-3 83 42-9 83 69-0 84 

32 78 37-0 79 23-5 80 7-4 80 48-6 81 26-0 81 69-082 26-4 82 47-1 83 0-383 

28 77 68-9 78 42-8 79 23-9 80 2-180 36-681 6-681 31-281 49-882 1-582 

24 77 17-9 77 59-3 78 38-1 79 13-779 45-4 80 12-880 35-2 80 62-081 2-681 

20 76 34-677 13-777 49-978 23-4 78 62-979 18-179 38-679 6 ' 3-880 3-580 

16 75 49-4 76 26-5 77 0-6 77 31-7 77 69-2 78 22-5 78 41-4 78 66-379 4-679 

12 75 2-475 37-676 9-776 38-777 4-6 77 26-2 77 43-9 77 66-778 6-478 

8 74 14-0 74 47-3 75 17-6 75 45-176 9-2 76 29-7 76 46-2 76 68-2 77 6-377 

4 73 24-373 66-074 24-874 60-775 13-375 32-775 48-175 69 - 676 . 7 - 076 : 


0-0 89 0*088 0*087 0*0 
0*888 35*787 46*386 60*6 
1*687 47*387 11*686 24*8 
2*2 86 62*6 86 25*9 85 47*6 
2*985 65*885 35*085 3*2 

3*784 68*1 84 41*1 84 14*5 
4*483 69*983 45*683 22*9 
5*283 1*482 49*382 29*5 
5*982 2*881 52*381 34*9 
6*681 4*080 64*980 39*4 

7*480 6*279 57*1 79 43*2 
8*179 6*378 59*078 46*8 
8*978 7*678 0*977 49*7 
9*777 8*477 2*876 62*4 
10*476 9*576 4*375 64*8 


23 0 72 
22 56 71 
62 70 
48 69 
I 44 69 


2 33*6 73 3*873 31 
1 . 42*072 10*8 72 36 
) 49*671 17*071 41 
) 66*6 70 22*7 70 46 
) 2*9 69 27*9 69 60 

J 8*6 68 32*8 68 64 - 
^ 14*067 37*1 67 68 - 
) 18*966 41*267 1 * 
) 23*565 45*066 4 * 
: 27*764 48*665 7 * 

t 31*763 61*864 9 * 
I 35*4 62 54*8 63 12 * 
38*861 67*862 14 * 
' 42*161 0*461 17 * 
46*160 2*9 60 19 * 


*173 65*674 17*1 74 35*374 49*975 
*773 0*1 73 20*673 37*873 51*474 
*872 4*1 72 23*672 39*972 62*973 
*671 7*771 26*271 41*971 54*672 
•770 11*070 28*670 43*870 55*871 

•569 14*069 31*069 46*569 67*070 
•068 16*768 33*268 47*168 58*169 
'467 19*467 36*167 48*567 69*468 
‘566 21*866 36*966 49*967 0*467 
365 24*065 38*766 51*266 1*466 

964 26*264 40*464 62*665 2*465 : 
463 28*363 41*963 53*864 3*464 ! 
762 30*162 43*462 64*963 4 * 463 ; 
061 31*861 44*861 66*062 6*262 ; 
1 60 33*560 46*260 57*161 6*061 : 


0*675 7*975 11*376 10*676 5*874 66*9 
1*674 8*7 74 12*274 11*574 7*073 69*1 
2*873 9*673 12*873 12*473 8*673 1*0 
3*872 10*372 13*4 72 13*472 9*972 3*2 
4*871 11*071 14*371 14*271 11*371 6*0 

6*670 11*970 16*070 15*-270 12*4 70 6*7 
6*669 12*569 16*869 16*169 13*769 8*4 
7*468 13*468 16*668 17*168 14*968 10*0 
8*467 14*167 17*467 18*067 16*267 11*6 
9*266 14*966 18*266 18*966 17*366 13*2 

10*066 15*765 18*965 19*865 18*465 14*7 
10*864 16*364 19*764 20*764 19*564 16*1 
11*5 63 17*1 63 20*463 21*663 20*763 17*6 
12*4 62 17*7 62 21*2 62 22*4 62 21*8 62 19*0 
13*1 61 18*561 21*961 23*461 22*861 20*6 


22 0 58 48 
21 56 57 60 
62 56 53 
48 55 55 
44 54 58 

40 54 0 
36 53 2 
32 52 4 
28 51 6 

24 50 8 

20 49 10 
16 48 11 
12 47 13 
8 46 14 
4 45 16 * 


*0 59 6 
7 58 7 
3 57 9 
7 56 11 
155 13 - 

3 54 15 - 

4 53 17 * 
4 52 19 * 
4 51 20 * 
2 50 22 * 

049 23 * 
748 25 * 
4 47 26 * 
9 46 28 * 
6 45 29 * 


•359 21 

7 58 22 

8 57 24 
956 26 
855 28 

654 29 - 
4 53 31 ■ 
052 32 * 
751 33 * 
2 50 35 * 

8 49 36 * 

2 48 37 * 
7 47 38 * 
046 40 * 

3 45 41 * 


*0 59 35 
•9 58 36 

7 57 38 

4 56 39 

0 55 40 

5 54 42 - 
053 43 - 
452 44 * 
851 45 * 

1 50 46 * 

4 49 47 * 

6 48 48 * 

8 47 49 * 
0 46 60 * 
145 51 * 


0 59 47 

6 68 48 
057 49 
556 51 
8 55 52 

0 54 53 - 
3 53 54 - 
452 55 - 
651 56 * 

7 50 57 * 

8 49 58 * 

8 48 59 * 

9 47 69 * 
8 47 0 * 
846 1 * 


•559 58*260 6 
7 58 59*159 7 
958 0*058 8 
057 1*057 9 

1 56 1*9 56 10 

2 55 2*9 55 11 
2 54 3*8 54 11 
253 4*753 12 
2 52 5*5 52 13 
251 6*451 14 - 

050 7*150 14 - 
049 7*949 15 - 
948 8*848 16 * 
747 9*547 17 * 
646 10*346 17 * 


■960 13*860 19*2 60 22*8 60 24*260 24*060 21*8 
■859 14*659 19*959 23*559 25*359 25*1 59 23*2 
■6 58 15*5 58 20*7 58 24*3 58 26*158 26*3 58 24*6 
3 57 16*1 57 21*5 57 25*157 27*0 57 27*3 57 26*0 
2 56 16*9 56 22*356 26*056 28*056 28*4 56 27*2 


0 55 17 
9 54 18 
753 19 
4 52 19 

1 51 20 

9 50 21 
7 49 22 
4 48 22 - 
147 23 - 
9 16 24 - 


7 55 22 
4 54 23 

2 53 24 
9 52 25 
_6 51 26 

4 50 26 
149 27 
9 48 28 
6 47 29 

3 46 29 


9 55 26 

7 54 27 

4 53 28 
3 52 29 
0 51 30 

8 50 30 

5 49 31 
3 48 32 
147 33 
8 46 34 


7 55 28*9 55 29*5 55 28*6 
5 54 29*8 54 30*7 54 30*0 

4 53 30*7 53 31*853 31*3 
1 52 31*7 52 32*8 52 32*6 
1 51 32*6 51 34*0 51 33*9 

9 50 33*7 50 35*1 50 35*2 
7 49 34*6 49 36*2 49 36*6 

5 48 35*5 48 37*4 48 37*9 
4 47 36*5 47 38*5 47 39*1 
3 46 37*5 46 39*5 46 40*5 


^ ^ 2*845 2 * 5|45 11*1 45 18*745 25*1 45 30*7 45 35*1 45 38*4 45 40*745 41*8 

^ The thin horizontal line indicates the passage over the Prime Vertical. 



TBUE ALTITUDE OF BODY. T. 


LATITUDE 9°. 


■Westerly DECLINATION SWme Name as latitude. -westerly 

Hour ^ ^ Hour 

Angle. 130 3^4.0 J50 j^go jyo ^30 20 ° 21 ° 22 ° 23 ° 24 ° 


h. m. ° 

24 0 86 

23 66 85 
62 85 
48 85 
44 84 


0-085 0-084 0-083 0-082 0-081 0-080 0-079 
62-984 64-383 55-382 65-981 56-580 66-879 57-278 
32-6 84 37-8 83 41-382 43-981 46-080 47-679 48-8 78 
2-084 12-083 19-382 24-781 29-080 32-479 35-278 

23 - 783 38-882 50-281 69-081 6-1 80 11-779 16-578 

40-1 82 69-9 82 15-6 81 28-0 80 38-0 79 46-5 78 53-3 77 
62-8 82 17-3 81 36-4 80 52-3 80 6-6 79 17-0 78 26-177 
2-9 81 30-780 63-780 13-079 29-378 43-677 55-077 
11-280 42-1 80 8-679 30-9 78 60-078 6-977 20-776 
I 18-2 79 61-979 21-078 46-378 8-277 27-376 44-075 

24 - 1 79 0-278 31-877 59-677 23-976 46-876 4-575 
129-278 7-277 41-177 11-376 38-076 2-075 23-374 
■ 33-7 77 13-6 76 49-4 76 21-7 76 60-6 75 16-6 74 40-174 
I 37-7 76 19-2 76 66-8 75 30-9 76 1-8 74 29-9 73 65-2 73 
I 41-675 24-076 3-274 39-2 74 11-9 73 42-073 9-072 


0 - 078 0-077 0-076 0-075 0-0 Q 0 

57-477 67-676 57-976 68-174 58-2 4 

49-977 50-576 61-676 62-274 62-8 8 

37-677 39-276 41-075 42-674 43-7 12 

20 - 477 23-776 26-876 29-274 31-3 16 

69-177 4-176 8-675 12-474 15-4 20 

33-976 40-875 46-774 62-173 56-6 24 

6-276 14-075 21-874 29-073 34-7 28 

33 - 5 75 44-2 74 63-8 74 2-673 10-1 32 

68-676 11-774 23-373 33-872 42-8 36 

21 - 574 36-573 60-373 2-472 13-1 40 

42-373 69-2 73 14-9 72 28-9 71 41-3 44 

1 - 073 20-072 37-671 63-371 7-4 48 

18-272 39-171 68-471 15-970 31-6 52 

34 - 071 56-771 17-770 36-869 54-3 Q 56 


23 0 74 44-8 74 28-6 74 9-673 46 

22 66 73 47-9 73 33-073 14-9 72 53 
62 72 60-772 36-872 20-072 0 
48 71 63-371 40-471 24-7 71 6 

44 70 66-9 70 43-8 70 29-0 70 11 

40 69 58-469 47-069 33-069 16 
36 69 0-668 50-168 36-9 68 21 
32 68 2-7 67 62-8 07 40-6 67 25 
28 67 4-866 56-666 43-9 66 30 
24 66 6-866 68-165 47-365 34 

20 65 8-866 0-7 64 60-4 64 38 
16 64 10-7 64 3-163 63-6 63 41 

12 63 12-663 6-662 66-662 46 
8 62 14-4 62 7-8 61 69-3 61 48 
4 61 16-261 10-061 2-000 62 


773 21-2 72 62-972 21-771 48 - 
6 72 29-6 72 2-971 33-471 1 

071 ' 37-271 12-070 44-170 14 
970 44-670 20-569 54-169 26 
469 61-269 28-669 3-368 36 

468 67-368 35-968 12-067 46 
268 3-167 42-9 67 20-2 66 65 
767 8-666 49-466 27-8 66 4 

106 13-8 66 66-6 66 35-165 12 
106 18-865 1-664 41-964 20 

064 23-664 7-163 48-4 63 28 
763 28-063 12-362 64-7 62 35 
362 32-262 17-462 0-661 42 
861 36-461 22-361 6-260 48 
160 40-4 60 26-9 60 11-7 69 64 


771 48-471 12-870 35-669 66-469 16-4 1 0 

4 71 1-770 27-669 62-169 14-768 35-2 4 

170 14-069 41-669 7 - 6 68 31 - 6 67 63-7 8 

169 26-568 64-668 21-967 47-667 11-2 12 

3 68 36-168 6-667 36-667 2-466 27-5 16 


22 0 60 18-0 60 12-2 00 4-6 69 66-3 59 44-2 69 31-6 

21 56 69 19-659 14-369 7-2 68 58 - 4.68 48 - 0.68 36-9 
62 58 21-368 16-358 9 - 8.68 1-657 61-657 39-9 

48 .67 23 - 0.67 18-4 57 12-2 57 4 - 4.66 66 - 1.66 44-2 

44 56 24-766 20-456 14 - 6.60 7-356 68-565 48-2 

40 55 26-355 22-466 17 - 0 . 6.6 10 - 1.66 1 - 7.64 62 -] 

36 54 27 - 8.64 24-364 19-464 12 - 9.64 6-1 53 56 -! 

32 .63 29 - 5.63 26 - 2.63 21-653 15 - 7.63 8 - 2.62 69 -! 

28 62 31-1 52 28-162 23-952 18-362 11-352 3 -] 

24 51 32-7 61 30-151 26-161 20-8 61 14 - 3.61 6 -( 

20 50 34-260 31-950 28-360 23-450 17-360 10 -( 

16 49 35-8 49 33-649 30-649 26-049 20-349 13-1 

12 48 37-248 35-548 32-648 28-548 23-348 16-1 

8 4 7 38-9 47 37-3 4 7 34-7 4 7 31 - 0.47 26-1 47 20 -: 
4 46 40-4 46 39-246 36-9 46 33-5 46 29-046 23 - 


16-9 69 
22-168 
26-9 67 : 
31 -7 66 
36-3 55 : 

: 40-7 64 
I 45 - 0.53 
I 49 - 3.52 


1-6 49 
6-448 
9-2 48 
13-0 47 
16-7 46 


•067 17-966 48-266 16-565 42-9 20 

.•566 28-666 0-1 66 29-764 67-6 24 

:-465 38-665 11-364 42-264 11-3 28 

1-7 64 48-1 64 22-063 64-063 24-4 32 

)- 6 63 57-1 63 32-163 6-362 36-8 36 

!-063 6-6 62 41-862 16-161 48-6 40 

)-l 62 13-7 61 60-961 26-361 0-0 44 

!-061 21-660 69-660 36-060 10-8 48 

3-660 29-060 8 - 0.59 45-459 21-1 52 

t - 7 59 36-1 69 16-168 64 - 3.58 31-1 1 66 

1 - 8.58 42-9 68 23 - 8,58 3-157 40-6 2 0 

5-667 49-667 31-267 11-356 49-8 4 

2 - 356 66-050 38-466 19 - 2.55 68-7 8 

7 - 756 2-2 55 46-365 27 - 0.55 7-2 12 

3 - 0,56 8-054 52-054 34 - 6.54 15-6 16 

8 - 064 13-953 68-553 41 - 8.53 23-6 20 

3 - 063 19-553 4-852 48 - 8.52 31-4 24 

7-852 25 - 0.52 11-051 55 - 7.51 39-1 28 

2-651 30-351 17 - 0.51 2 - 4.50 46-4 32 

7 - 250 35-550 22-950 8-949 63-6 36 

; i-749 40-749 28-549 15-249 0-6 40 

16-248 45-648 34-148 21-448 7-6 44 

0-447 60-547 39-647 27-547 14-2 48 

4 - 746 55-246 46-046 33-446 20-8 52 

8 - 946 0-045 50-245 39-345 27-3 2 56 


0 I46 41-945 41-046 39-045 35-9 45 31-846 26-6 45 20-3 45 13-146 4-644 66-444 45-044 33 - 6 | 
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TEOE ALTITUDE OF BODY. 











LATITUDE 

9 ° 












Westerly 





DECLINATION - 

— same Name as ~ 

— LATITUDE . 





Westerly 

Hour 






















Hi 


1 























He 


1 Angle. 

0° 




2° 

3 ° 


4 :^ 

5 ° 

6° 


70 


8^ 


9 ° 

10° 

11° 


12° 

Angle. 

h. 

m. 

0 / 

0 

/ 

o 


o / 

o 

t 

0 t 

o t 

o 


0 


0 


0 1 

0 

, 

0 

, 

h. 

in. 

21 

0 

44 17*9 

44 

30*5 

44 

42*2 

44 52*8 

45 

2*5 

45 11*1 

45 18*7 

45 25*1 

45 30-7 

45 

35*1 

45 38*4 

45 40*7 

46 41-8 

3 

0 

20 

56 

43 19 *^ 

43 

31*8 

43 

43*2 

43 53*8 

44 

3*3 

44 11*9 

44 19*3 

44 

25*9 

44 31*4 

44 

35*9 

44 39*4 

44 41*8 

44 43*1 


4 


52 

42 20*7 

42 

33*0 

42 

44*3 

42 54*7 

43 

4*2 

43 12*6 

43 20*2 

43 26*6 

43 32-2 

43 

36*8 

43 40*3 

43 42*9 

43 

44*5 


8 


48 

41 22*1 

41 

34*1 

41 

45-3 

41 55*6 

42 

4*9 

42 13*4 

42 20*9 

42 27*3 

42 32*9 

42 

37-7 

42 41*3 

42 44*1 

42 

45*7 


12 


44 

V 

40 23*4 

40 

35-8 

40 

46*3 

40 56*4 

41 

5*7 

41 14*2 

41 21*6 

41 28*1 

41 33-8 

41 

38*5 

41 42*4 

41 45*2 

41 

47*1 


16 


40 

39 24*6 

39 

36*4 

39 

47*2 

39 57*3 

40 

6*5 

40 14*8 

40 22*3 

40 28*8 

40 34-6 

40 

39-5 

40 43-3 

40 46*4 

40 

48*4 


20 


36 

38 25*9 

38 

37*4 

38 

48*2 

38 58*2 

39 

7*3 

39 15*6 

39 23*0 

39 

29*6 

39 35*5 

39 

40*4 

39 44*4 

39 47*5 

39 

49*8 


24 


32 

37 27-1 

37 

38*5 

37 

49-2 

37 59*0 

38 

8*1 

38 16*3 

38 23*8 

38 

30*4 

38 36*2 

38 

41*3 

38 45*4 

38 48-7 

38 

51*0 


28 


28 

36 28*2 

36 

39 -E 

36 

50*0 

36 59*8 

37 

8*8 

37 17*3 

37 21-5 

37 

31*1 

37 

37*1 

37 

42*1 

37 46*4 

37 

49*8 

37 

52*4 


32 


24 

35 29-3 

35 

40*5 

35 

50*9 

36 0*6 

36 

9*6 

36 17-9 

36 26-3 

36 

31-9 

36 

37-9 

36 

43*1 

36 47*4 

36 

51-1 

36 

53*8 


36 


20 

34 30*4 

34 

41-6 

34 

51*8 

35 1*4 

35 

10*4 

35 18*6 

35 26*1 

35 

32*7 

35 

38*7 

35 

44*0 

35 48*5 

35 

52*2 

35 

55*2 


40 


16 

33 31*6 

33 

42-4 

33 

52*7 

34 2*3 

34 

11*1 

34 19*4 

34 26*8 

34 

33-5 

34 

39*6 

34 

45*0 

34 49*5 

34 

53*4 

34 

56*5 


44 


12 

32 32*6 

32 

43*4 

32 

53*5 

33 3*1 

33 

11*9 

33 20*1 

33 27-6 

33 

34*3 

33 

40*4 

33 

45*9 

33 50*6 

33 

54*6 

33 

57*9 


48 


8 

31 33-6 

31 

44*3 

31 

54*3 

32 3*8 

32 

12*6 

32 20*9 

32 28*3 

32 

35*1 

32 

41*3 

32 

46*9 

32 51*7 

32 

55*9 

32 

59*3 


52 


4 

30 34*6 

30 

45*2 

30 

55*2 

31 4*5 

31 

13*3 

31 21*5 

31 29-1 

31 

35*8 

31 

42*2 

31 

47*9 

31 52*8 

31 

67*1 

32 

0*7 

3 

56 

20 

0 

29 35*6 

29 

46*2 

29 

56*0 

30 5-3 

30 

14*1 

30 22*3 

30 29*8 

30 

36*7 

30 

43*1 

30 48*8 

30 53*9 

30 

58*3 

31 

2*1 

4 

0 

19 

56 

28 36*6 

28 

47*0 

28 

56*8 

29 6*0 

29 

14*8 

29 23*0 

29 30*5 

29 

37*5 

29 

44-0 

29 

49*8 

29 55*0 

29 

59-6 

30 

3*5 


4 


52 

27 37*5 

27 

47*9 

27 

67*6 

28 6*9 

28 

15*6 

28 23-8 

28 31*3 

28 

38*3 

28 

44*9 

28 

50*8 

28 56*1 

29 

0*8 

29 

5*0 


8 


48 

26 38-5 

26 

48*7 

26 

68-4 

27 7*6 

27 

16*3 

27 24*5 

27 32*1 

27 

39-1 

27 

45-7 

27 

51*8 

27 57*2 

28 

2*1 

28 

6*4 


12 


44 

25 39*4 

25 

49*5 

25 

59*2 

26 8*4 

26 

17*1 

26 25*3 

26 32*9 

26 

40*0 

26 

46*7 

26 

52*7 

26 58-4 

27 

3*4 

27 

7*8 


16 


40 

24 40*3 

24 

60*3 

25 

0*0 

25 9*1 

25 

17*8 

25 26*0 

25 33*7 

25 

40*8 25 

47*5 

25 

53-8 

25 59*5 

26 

4*7 

26 

9*3 


20 


36 

23 41*2 

23 

51*2 

24 

0*7 

24 9*9 

24 

18*5 

24 26*8 

24 34*5 

24 

41*7 24 

48*5 

24 

54*8 

25 0*7 

25 

6*0 

25 

10*8 


24 


32 

22 42*1 

22 

62*0 

23 

1*5 

23 10*6 

23 

19*3 

23 27*5 

23 35*3 

23 

42 -6 23 

49-6 

23 

55*9 

24 1*8 

24 

7*3 

24 

12*3 


28 


28 

21 42*9 

21 

52*8 

22 

2*2 

22 11*4 

22 

20-0 

22 28*3 

22 36*0 

22 

43*4 22 

50*4 

22 

57*0 

23 3*0 

23 

8*6 

23 

13*8 


32 


24 

20 43*8 

20 

53*6 

21 

3*0 

21 12*1 

21 

20*8 

21 29*0 

21 36*9 

21 

44*3 21 

51*4 

21 

58*0 

22 4*2 

22 

10*0 

22 

15*3 


36 


20 

19 44*6 

19 

54*4 

20 

3*8 

20 12*8 

20 21*5 

20 29*8 

20 37*7 

20 

45-2 

20 

52*3 

20 

59*2 

21 5-4 

21 

11*4 

21 

16*8 


40 


16 

18 45*5 

18 

55*2 

19 

4*5 

19 13*6 

19 

22*2 

19 30*6 

19 38*5 

19 

46*0 

19 

53*3 

20 

0*2 

20 6*7 

20 

12*7 

20 

18*4 


44 


12 

17 46*3 

17 

55*9 

18 

5*2 

18 14*3 

18 23*0 

18 31*4 

18 39*3 

18 

47*0 

18 

54*3 

19 

1*3 

19 7*9 

19 

14*2 

19 

20*0 


48 


8 

16 47*1 

16 

56*7 

17 

6*0 

17 15*0 

17 23*8 

17 32*2 

17 40*2 

17 

47*9 

17 

55*4 

18 

2*5 

18 9*2 

18 

15*5 

18 

21*6 


52 


4 

15 47*9 

15 

57*4 

16 

6*8 

16 15*8 

16 24*5 

16 33*0 

16 41*0 

16 

48*8 

16 

56*4 

17 

3*6 

17 10*4 

17 

17*0 

17 

23*1 

4 

56 

19 

0 

14 48*6 

14 

58*2 

15 

7*5 

15 16*5 

15 

25*3 

15 33*8 

15 41*9 

15 

49*8 

15 

57*4 

16 

4*7 

16 11*7 

16 

18*4 

16 

24*8 

5 

0 

18 

56 

13 49*4 

13 

59*0 

14 

8*2 

14 17*3 

14 26-1 

14 34*6 

14 42*8 

14 

50*8 

14 

58*5 

15 

5*9 

15 13*0 

15 

19*9 

15 

26*4 


4 


62 

12 50*2 

12 

59*7 

13 

9*0 

13 18*0 

13 26*8 

13 35*4 

13 43*7 

13 

51*7 

13 

59-6 

14 

7*1 

14 14*4 

14 

21*3 

14 

28*1 


8 


48 

11 51’0 

12 

0*5 

12 

9*7 

12 18*8 

12 27-6 

12 36*2 

12 44*6 

12 

52*7 

13 

0*6 

13 

8*3 

13 15*7 

13 

22*9 

13 

29*7 


12 


44 

10 51*8 

11 

1*2 

11 

10*5 

11 19*5 

11 

28*4 

11 37*1 

11 45*5 

11 

53*7 

12 

1*7 

12 

9*5 

12 17 *] 

12 

24*4 

12 

31*4 


16 


40 

9 52*5 

10 

2*0 

10 

11*2 

10 20*3 

10 

29*2 

10 37*9 

10 46*4 

10 

54*7 

11 

2*8 

11 

10*8 

11 18*4 

11 

25*9 

11 

33*2 


20 


36 

8 53*3 

9 

2-7 

9 

12*0 

9 21*0 

9 

30*0 

9 38*8 

9 47*3 

9 

53*7 

10 

3*9 

10 

12*0 

10 19*8 

10 27*5 

10 

34*9 


24 


32 

7 54*1 

8 

3*5 

8 

12*7 

8 21*8 

8 

30*8 

8 39*6 

8 48*2 

8 

56*7 

9 

5*1 

9 

13*3 

9 21*3 

9 29*1 

9 

36*7 


28 


28 

6 54*8 

7 

4*2 

7 

13*4 

7 22*6 

7 

31*6 

7 40*5 

7 49*2 

7 

57*7 

8 

6*2 

8 

14*6 

8 22*7 

8 30*7 

8 

38*5 


32 


24 

5 55*6 

6 

5*0 

6 

14*2 

6 23*3 

6 

32*4 

6 41*4 

.6 50*1 

6 

58*8 

. 7 

7*4 

7 

15*8 

7 24*2 

7 32*3 

7 

40*3 


36 


20 

4 56*3 

5 

5*7 

5 

15*0 

5 24*1 

5 

33*2 

5 42*2 

5 51*1 

5 

59*9 

6 

8*6 

6 

17*2 

6 25*6 

6 34*0 

6 

42*1 


40 


16 

3 57*0 

4 

6*4 

4 

15*7 

4 24*9 

4 

34*1 

4 43*1 

4 52*1 

5 

0*9 

5 

9*8 

5 

18*5 

5 27*1 

5 

35*6 

5 

44*0 


44 


12 

2 57*8 

3 

7*1 

3 

16*4 

3 25*7 

3 

34*9 

3 44*1 

3 53*1 

4 

2*0 

4 

11*0 

4 

19*9 

4 28*7 

4 37*4 

4 46-9 


48 


8 

1 58*5 

2 

7*9 

2 

17*2 

2 26*5 

2 

35*8 

2 45*0 

2 54*1 

3 

3*2 

3 

12-3 

3 

21*3 

3 30*2 

3 39*1 

3 47*8 


52 


4 

0 59-3 

1 

8*6 

1 

18*0 

1 27*3 

1 

36*6 

1 45*9 

1 55*2 

2 

4 *:-: 

2 

13*5 

2 

22*7 

2 31*8 

2 40*8 

2 

49*8 

5 

56 

18 

0 

0 0*0 

0 

9*4 

0 

18*8 

0 28*2 

0 

37*5 

0 46*9 

0 56*2 

1 

5*6 

1 

14-9 

1 

24*2 

1 33*4 

1 

42*6 

1 

51*8 

6 

0 


The thin horizontal line indicates the passage OTer the Prime Vertical. 





TEUE ALTITUDE OF BODY. 


LATITUDE 9° 


DECLINATION — Same Name as — latitude. 


Angle. 130 140 150 1QO lyo jgo 490 20 ° 21 ° 22 ° 23 ° 24 ° 





2 







74 


TRUE ALTITUDE OF BODY. 



LATITUDE 9° 

Westerly 



DECLINATION- — 

contrary Name to — latitude. 



Westerly 

Hour 














Hour 

Angle. 

0° 

1° 

2° 

3° 


5° 

6® 

7° 

8° 

9° 

10° 

11° 

12° 

Angle. 

h. m. 

0 t 

0 1 

o / 

o / 

o l 

O f 

o ; 

O f 

O / 

0 1 

o t 

o t 

0 t 

h. m. 

24 0 

81 0-0 

80 0-0 

79 0*0 

78 0*0 

77 0*0 

76 0*0 

75 0*0 

74 0*0 

73 0*0 

72 0*0 

71 0*0 

70 0*0 

69 0*0 

0 0 

23 56 

80 56*7 

79 57*1 

78 57*2 

77 57*6 

76 57*7 

75 57*8 

74 58-0 

73 58*0 

72 68*2 

71 68*5 

70 58*4 

69 58*6 

68 58*5 

4 

62 

80 46*9 

79 48-3 

78 49*0 

77 50*0 

76 51*0 

75 51-5 

74 52*1 

73 52*3 

72 52*9 

71 53*6 

70 53*9 

69 64-1 

68 64-3 

8 

48 

80 31-0 

79 33*8 

78 35*8 

77 37*9 

76 39*8 

75 41*4 

74 42*3 

73 43*2 

72 44*2 

71 45*4 

70 46*0 

69 46*8 

68 47*2 

12 

44 

80 9*4 

79 14*2 

78 18*0 

77 21*4 

76 24*2 

75 26*8 

74 28*8 

73 30*5 

72 32*3 

71 33*9 

70 35-2 

69 36*6 

68 37-6 

16 

40 

79 42-9 

78 49-7 

77 55*4 

77 0*5 

76 4*6 

75 8*5 

74 11*6 

73 14-6 

72 17-1 

71 19*6 

70 21*6 

69 23*5 

68 25*2 

20 

36 

79 11*8 

78 21*0 

77 28*6 

76 35*5 

75 41*5 

74 46-7 

73 51*2 

72 55*0 

71 58*8 

71 2*2 

70 5*1 

69 7*7 

68 10*0 

24 

32 

78 37*0 

77 48*5 

76 58*2 

76 7*0 

75 14*8 

74 21*8 

73 27*5 

72 32*5 

71 37*4 

70 42*1 

69 45*9 

68 49*3 

67 52*5 

28 

28 

77 68-9 

77 12-8 

76 24*7 

75 35*4 

74 45*0 

73 53-6 

73 0*9 

72 7*3 

71 13*4 

70 19*1 

69 24*0 

68 28-5 

67 32*5 

32 

24 

77 17-9 

76 34-2 

75 48*3 

75 1*1 

74 12*3 

73 22*5 

72 31*4 

71 39*4 

70 46*8 

69 53*6 

68_69*7 

68 6*3 

67 10*4 

36 

20 

76 34-6 

75 53-0 

75 9*4 

74 24*1 

73 37*2 

72 49*0 

71 69-4 

71 8*9 

70 17*7 

69 25*9 

68 33*0 

67 39*8 

66 45*9 

40 

16 

75 49-4 

75 9-9 

74 28*1 

73 44*8 

72 59*7 

72 13*2 

71 25*2 

70 36*1 

69 46*4 

68 65*9 

68 4*4 

67 12*1 

66 19*3 

44 

12 

75 2-4 

74 24-9 

73 45-0 

73 3*4 

72 20*1 

71 35*4 

70 48 -9 

70 1*2 

69 12-9 

68 23*8 

67 33*5 

66 42*5 

65 50*8 

48 

8 

74 14*0 

73 38-4 

73 0*2 

72 20*4 

71 38*7 

70 55*5 

70 10*8 

69 24*6 

68 37*6 

67 49*7 

67 0*7 

66 11*1 

65 20*5 

52 

4 

73 24-3 

72 50-3 

72 14*0 

71 35*7 

70 55-6 

70 14*0 

69 30*8 

68 46*3 

68 0*5 

67 14*0 

66 26*3 

65 37*8 

64 48*4 

0 S6 

23 0 

72 33-6 

72 1*3 

71 26*4 

70 49*7 

70 11*2 

69 31-1 

68 49*3 

68 6*0 

67 21-8 

66 36*7 

65 50*2 

65 2*9 

64 14*5 

1 0 

22 56 

71 42-0 

71 11*0 

70 37-6 

70 2*5 

69 25*6 

68 46*8 

68 6*3 

67 24*5 

66 41-7 

65 67*8 

65 12*6 

64 26*3 

63 39*3 

4 

62 

70 49-6 

70 19*9 

69 48*0 

69 14*2 

68 38*5 

68 1*2 

67 22*1 

66 41*7 

66 0*1 

65 17*5 

64 33*5 

63 48-6 

63 2*5 

8 

48 

69 66-6 

69 28*1 

68 67-4 

68 25-0 

67 50*6 

67 14*5 

66 36*9 

65 57*7 

65 17*3 

64 35*8 

63 53*2 

63 9*4 

62 24*6 

12 

44 

69 2-9 

68 35-6 

68 6*1 

67 34*8 

67 1*6 

66 27*0 

65 50*5 

65 12*6 

64 33*4 

63 53*2 

63 11*5 

62 29*0 

61 45*4 

16 

# 

40 

68 8-6 

67 42*6 

67 14*0 

66 43*8 

66 12*0 

65 38*4 

65 3*1 

64 26*2 

63 48*5 

63 9*3 

62 29*0 

61 47-4 

61 4*9 

20 

36 

67 14-0 

66 48*6 

66 21*3 

65 52*3 

65 21*5 

64 49*2 

64 14*9 

63 39*3 

63 2*5 

62 24*7 

61 45*2 

61 4*8 

60 23*3 

24 

32 

66 18*9 

65 54*6 

65 28*2 

65 0*2 

64 30*3 

63 58-9 

63 25*9 

62 51*4 

62 16-7 

61 38*8 

61 0*6 

60 21*3 

59 40*8 

28 

28 

65 23-6 

64 59*9 

64 34*6 

64 7*5 

63 38*6 

63 8*2 

62 36*2 

62 2*8 

61 28*1 

60 52*3 

60 15*1 

59 36*8 

58 57*4 

32 

24 

64 27-7 

64 6*0 

63 40*4 

63 14*2 

62 46*3 

62 16*9 

61 45*9 

61 13*4 

60 39*8 

60 4*9 

59 28*7 

58 51*4 

58 13*0 

36 

20 

63 31-7 

63 9*8 

62 45*8 

62 20*5 

61 53*6 

61 25*1 

60 54*9 

60 23*3 

59 60*7 

59 16*9 

58 41*6 

58 5*3 

57 27*8 

40 

16 

62 35-4 

62 14*1 

61 51*0 

61 26*3 

61 0*3 

60 32*7 

60 3*4 

59 32*8 

59 0*9 

58 28*1 

,57 53*8 

57 18*4 

56 41*9 

44 

12 

61 38*8 

61 18*2 

60 55*8 

60 32*1 

60 6*6 

59 39*8 

59 11*5 

58 41*6 

58 10*8 

57 38*6 

57 6*3 

56 30*8 

55 65*3 

48 

8 

60 42-1 

60 21*9 

60 0*4 

59 37*3 

59 12*6 

68 46*5 

58 18*9 

57 50*0 

57 19*9 

56 48*7 

56 16*2 

55 42*7 

55 8*0 

52 

4 

69 45-1 

59 25*7 

59 4*6 

58 42*2 

58 18*2 

57 52*9 

57 26*0 

56 57*9 

56 28*6 

55 58*2 

55 26*6 

54 53*8 

54 20*1 

1 56 

22 0 

68 48*0 

58 29*1 

58 8*7 

57 46*8 

57 23*6 

56 58*9 

56 32*8 

66 6*3 

55 36*8 

55 7*4 

54 36*4 

54 4*6 

53 31*6 

2 0 

21 56 

67 60-7 

57 32*4 

57 12*4 

56 51*2 

56 28*5 

56 4*6 

55 39*1 

56 12*4 

54 44*7 

54 15*9 

53 45*9 

53 14*7 

52 42*6 

4 

62 

66 63-3 

56 35*5 

56 16*0 

55 55*3 

55 33*2 

55 9*8 

54 45*2 

54 19*2 

53 52*1 

53 24*1 

,52 54*8 

52 24*5 

51 53*0 

8 

48 

65 65*7 

55 38*4 

55 19*4 

54 59*3 

54 37*7 

54 15*0 

53 50*8 

53 25*6 

52 69*3 

52 31*9 

52 3*3 

51 33*7 

51 3*1 

12 

44 

64 58-1 

54 41*1 

54 22*6 

54 3*0 

53 42*0 

53 19*8 

52 56*3 

52 31*6 

52 6*0 

51 39*4 

51 11*4 

•50 42*5* 

50 12*6 

16 

40 

64 0*3 

53 43*7 

53 25*7 

53 6*5 

62 46-1 

52 24*5 

52 1*5 

51 37*5 

61 12*4 

50 46*4 

50 19*2 

49 51*0 

49 21*7 

20 

36 

63 2*4 

52 46*2 

52 28*6 

52 9*9 

51 49-9 

51 28*9 

51 6*6 

50 43*0 

50 18*5 

49 63*1 

49 26*6 

48 59*1 

48 30*5 

24 

32 

62 4-4 

51 48*5 

51,31*4 

51 13*1 

50 53*6 

50 33*1 

50 11*2 

49 48*3 

49 24*4 

48 69*6 

48 33*6 

48 6*8 

47 38*9 

28 

28 

61 6-4 

50 50*8 

50 34*0 

50 16*2 

49 57*1 

49 37*1 

49 15*7 

48 53*3 

48' 30*0 

48 5*7 

47 40*6 

47 14*1 

46 47*0 

32 

24 

50 8-2 

j 

49 52*9 

49 36*5 

49 19*1 

49 0*5 

48 40*8 

48 20*0 

47 58*1 

47 35*4 

47 11*8 

46 46*9 

46 21*3 

45 54*7 

36 

20 

49 lO'O 

48 55*1 

48 39*0 

48 21*9 

48 3*7 

47 44*5 

47 24*1 

47 2*8 

46 40*5 

46 17*4 

45 53*2 

45 28*1 

45 2*1 

40 

16 

48 11-7 

47 57*1 

47 41*3 

47 24*5 

47 6*7 

46 48*0 

46 28*1 

46 '*7*2 

45 45*5 

45 22*8 

44 59*2 

44 34*7 

44 9*3 

44 

12 

47 13-4 

46 59*0 

46 43*5 

46 27*1 

46 9*7 

45 51*3 

45 31*9 

45 11*4 

44 50*2 

44 28*1 

44 4*9 

43 41*0 

43 16*2 

48 

8 

46 14-9 

46 0*8 

45 45*7 

45 29*6 

45 12*5 

44 54*5 

44 35*5 

44 15*5 

43 54*7 

43 33*1 

43 10-5 42 47-1 

42 22*7 

52 

4 

45 16*5 

45 2*6 

44 47*7 

44 32*0 

44 15*3 

43 57*6 

43 38*9 

43 19*4 

42 59*0 

42 37*9 

42 15*8 41 52*8 

41 29*1 

2 66 

21 0 

44 17-9 

44 4*3 

43 49*7 

43 34*3 

43 17*9 

43 0*6 

42 42*4 

42 23*1 

42 3*2 

41 42*6 

41 20*9j40 58*5 

40 35*2 

3 0 


2 




Westerly 

Hour 


TRUE ALTITUDE OF BODY. 


LATITUDE 9°. 


DECLINATION — contrary Name to — latitude. 


Angle. 3_30 140 j_50 ^qo 170 130 jgo ggo 31° 22° 23° 24' 



0 I Angle. 


24 0 68 0-0 67 0-0 66 
23 56 67 58-7 66 58-6 65 
52 67 54-666 51-866 
48 67 47-9 66 48-4 65 
44 67 38-6 66 39-4 65 

40 67 26-7 66 28-165 
36 67 12-466 14-465 
32 66 55-6 65 58-4 65 
28 66 36-565 40-064 
24 66 15-165 19-464 

20 65 61-6 64 56-9 64 
16 66 26-2 64 32-463 
12 64 68-764 6-063 
8 64 29-463 37-662 
4 63 68-5 63 7-7 62 


0- 065 0-064 0-063 0-062 0-061 0-060 0-059 
58-864 68-863 58-862 58-861 58-960 59-159 59-058 
55-264 65-263 65-462 56-861 55-960 56-059 66-058 
49-064 49-463 49-862 50-561 50-760 51-0,59 51-358 
40-664 41-363 42-062 42-861 43-460 44-1.59 44-658 

29-664 30-863 32-062 33-261 34-260 35-259 36-0,58 
16-564 18-163 19-862 21-661 23-060 24-459 25-658 

1- 064 3-263 6-662 7-961 9-8 60 11-6 59 13-358 
43-463 46-662 49-361 52-260 54-659 67-068 69-2.58 
23-763 27-662 31-1 61 34-7 60 37-759 40-668 43-6.57 

2- 063 6-662 10-961 15-260 18-859 22-668 26-957 

38-462 43-761 48-960 63-969 58-669 2-768 6-7.57 

12-862 19-261 25-160 31-069 36-358 41-357 45-9.56 
45-661 52-860 69-7 60 6-359 12-468 18-357 23-6.56 
16-661 24-960 32-669 40-158 47-057 53-666 69-856 


0- 0 58 0-0 67 0-0 0 0 

69-157 69-256 69-1 4 

66-367 66-6.56 56-6 8 

61-857 52-1,56 62-2 12 

45- 257 45-756 46-2 16- 

36-9 57 37-7 56 38-4 20 

26-957 28-056 29-0 24 

16-057 16-756 18-0 28 

1- 557 3-656 6-3 32 

46- 2 56 48-7 65 51-0 36 

29-356 32-355 35-1 40 

10-7 56 14-4 55 17-7 44 

60-6 65 64-9 54 68-8 48 

28-9 65 33-8 54 38-4 62 

5-855 11-4 64 16-7 0 66 


23 0 63 25-862 36-161 46- 

22 66 62 61-662 3-261 14- 
62 62 16-1 61 28-6 60 40- 
48 61 39-160 62-7 60 5- 
44 ill 0-9 60 16-659 29- 

40 60 21-6 59 37-3 68 52- 
36 59 41-168-67-968 13- 
32 68 69-5 58 17-3,57.34- 

28 68 17-1.57 35-8.56 63- 

24 67 33-7 56 63-6.50 12- 

20 66 49-6 66 10-3.55 30- 

16 66 4-6.56 26-2 54 47- 

12 65 18-8.54 41-454 3- 

8 54 32-5.53 55-953 18- 

4 53 45-453 9-7 52.33- 


66-360 4-0 59 12-4 58 20-157 27 
24-259 33-968 43-257 61-867 0 
61-859 2-368 12-667 22-166 31 
17-968 29-567 40-666 61-066 1 

42-8 67 65-3 57 7-466 18-755 29 

6-667 20-0.56 33-056 46-364 56 

29- 066 43-6,55 67-6 65 10-654 23 
60-556 6-9,55 20-854 34-963 48 
11-055 27-4.54 43-263 68-2 63 12 

30- 664 47-964 4-7 63 20-5.52 35 

: 49-2.54 7-653 25-252 41-951 68 
: 7-053 26-1.52 44-752 2-461 19 
1 24-0.52 44-0,52 3-561 22-050 40 
! 40-362 1-251 21-6.50 40-949 59 
. 55-851 17-660 38-849 59-049 18 


656 34-5.56 41-354 47-663 63-6 1 0 

056 7-756 15-354 22-553 29-2 4 

165 39-7,54 48-153 56-0 63 3-6 8 

0 65 10-4 54 19-6 53 28-3 62 36-6 12 

0 64 39-9 53 49-9 62 69-4 52 8-4 16 

9 64 8-2.53 19-162 29-4 51 39-1 20 

■363 35-352 47-051 68-251 8-7 24 

•663 1-4.52 13-9 61 25-9 50 37-3 28 

■7 52 26-4.51 39-8.50 62-6 50 4-8 32 

■861 60-551 4-7 50 18-3 49 31-3 36 

■0 61 13^0.50 28-6 49 43-2 48 57-0 40 

-4 60 36-8 49 61-8 49 7-048 21-7 44 

-049 67-2 49 13-9 48 30-147 45-6 48 

-7 49 17-8 48 36-4 47 62-3 47 8-6 62 

-648 37-647 66-047 13-7 46 30-8 1 66 


22 0 52 
21 66 52 
52 51 
48 60 
44 49 


57-8.52 22-9 51 47-351 

9- 5 51 35-6.51 0-7 50 

20-850 47-6.50 13-649 

31-5 49 69-1 49 25-948 
41-949 10-248 37-848 

51-748 20-847 49-147 
1-2 47 30-9 47 0-046 

10- 346 40-7-16 10-445 
19-0 45 50-145 20-644 
27-4 44 59-244 30-244 

35-4 44 7-843 39-443 
; 43-1 43 16-042 48-442 
1 60-542 24-141 57-041 
.67-741 31-841 5-440 
. 4-640 39-440 13-639 


0 40 11-3 39 46-6 39 


10-7 50 33- 
25-049 48- 

38- 049 2- 
51-848 16- 

4-347 30- 

10-440 42- 
28 046 55- 

39- 2 45 7- 
49-9 44 18- 

0-243 29- 

10-2 42 40' 
19-8 41 60' 
29-141 0 

38-1 40 10 
46-7 39 19 


3 49 65-4 49 1 

4 49 11-2 48 

9 48 26-5 47 4 
8 47 41-2 47 
2 46 05-4 46 ] 

940 9-046 i 
4 46 22-0 44 ' 
■244 34-644 
■6 43 46-7 43 : 
■642 68-542 : 

-342 9-8 41 : 
-641 20-8 40 
-6 40 31-3 40 
-139 41-6 39 
-4 38 51-4 38 


4 48 3C-9 

47 50 -6 

47 15-9 

2 47 54*4 

47 14-9 

46 35-0 

347 11-3 

46 32-7 

45 53-6 

7 46 27'() 

45 49-8 

46 11-3 

8 45 43*3 

45 6-1 

44 28-6 

CO 

0 

44 22-1 

43 45*2 

8 44 13-0 

'43 37-4 

43 1-3 

143 27'0 

i42 62-2 

42 16 •£ 

0 42 40*0 

142 6-6 

41 32 -C 

441 63-8 

141 20*4 

40 46*4 

641 6’£ 

140 33-S 

140 0*( 

040 18-S 

139 46-8 

139 U-i 

•3 39 30*C 

>38 59-4 

= 38 27*^ 

■1 38 42-S 

538 11-i: 

>37 40-^ 

•7 37 53-,' 

J37 23 -S 

J 36 52;{ 

-9 37 4-i 

2 36 U'i 

5 36 4-! 


2 
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TBUE ALTITUDE OF BODY. 


Westerly Hour 
Angle. 


Same Contrary 
Name. ilame. 


DECLIiTATION 


LATITUDE 9°. 


contrary Flame to 
same Name as 


— LATITUDE. 


0° 

1° 

2° 

3° 

40 

5"^ 


70 

8° 

9° 

10° 

11° 

0 1 

0 f 

0 / 

0 / 

0 f 

0 r 

0 t 

0 f 

0 f 

0 f 

0 / 

0 f 

44: 17-9 

44 4-3 

1:3 49*7 

43 34-31 

13 17-91 

3 0-6- 

42 42-4- 

42 23-1 

12 3-2 

11 42-6 

a 20-9 

40 58-5 

43 19-4 

43 6*0 

42 51-6 

42 36*5^ 

1:2 20-4 4 

[2 3-5^ 

a 45-5 ‘ 

U 26-7 

41 7*2 

10 46-9 

10 25-8 

10 3-9 

42 20-7 

42 7*6' 

41 53*5 

41 38-6: 

tl 22-8 4 

tl 6-2^ 

40 48-7^ 

40 30*2' 

40 11- 1: 

39 51-3! 

39 30*5: 

39 9*1 

41 22-1 

41 9*1 

40 55*3 

40 40-7: 

40 25-1 4 

40 8-9: 

39 51-7! 

39 33-6! 

39 14*8 

38 55-4: 

38 35-1 : 

38 14*2 

40 23-4 

40 10-7 

39 57-0 

39 42-6! 

59 27-4? 

39 11-4! 

38 64-5: 

38 36-8! 

38 18-5 

37 59-4 

37 39-6 

37 19-0 

39 24*6 

39 12-1 

38 58-7 

38 44-5; 

58 29-6 I 

38 13-8: 

37 57-3 

37 40*0 

37 22*0 

37 3*4 

36 43*9 

36 23-8 

38 25 ‘9 

38 13-5 

38 0*3 

37 46-4; 

37 31-61 

37 16-2: 

37 0-0 

36 43-0 

36 25-4 

36 7-1 

35 48*1 

4% .1 f- rt . Ti 

35 28-3 

liJ Ort .rr 


16 0 20 0 
4 19 56 
8 62 
12 48 


17 0 19 0 

4 18 56 
8 52 

12 48 

16 44 


18 0 18 0 




4 0 8 0 

4 7 66 

8 62 

12 48 

16 44 


6 0 6 0 


The heavy zigzag line is the horizon line and separates contrary names from same names. 






TRUE ALTITUDE OF BODY. 
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Crossing this line is also equiTalent to a change of sign in the altitude from + 
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TRUE ALTITUDE OF BODY. 


msterly 

Ho«r 

Anglo. 


LATITUDE 10^ 

DECLiKATiON — Same Name as — latitude. 


QO 


3^ 


10 ° 


11 ° 


12 ° 


Westerly 

Hour 

Angle. 


h. m. 

24 0 

23 r>() 

52 

48 

44 

40 

86 

82 

28 

24 

20 

16 

12 

8 

4 

23 0 

22 r>6 

52 

48 

4.4 

40 

86 

82 

28 

24 

20 

16 

12 

8 

4 

22 0 

21 56 

52 

48 

44 

40 

86 

82 

28 

24 

20 

16 

12 

8 

4 

21 0 


80 0*0 
79 57*0 
79 48*2 
79 88*8 
79 14-2 

78 49*9 
78 21*2 
77 48*8 
77 18*1 
76 84*6 

75 58*6 
75 10*5 
74 25*6 
73 89*1 
72 51 * 2 ! 

72 2*1 
71 12*1 
70 2M 
69 29 *81 
68 36*9 

67 48*9 
66 50*8 


81 0*0 
80 56*7 
80 47*0 
80 31*1 
80 9*5| 

79 43*1 
79 12 '2| 
78 37*4 
77 59*4 
77 18*4 

76 35*3 
75 50*2 
75 3*4 
74 15*1 
73 25*51 


0-0 

56-2 

45*4 

27*7 

4*0 

34*8 

1*2 

23*7 

43*1 

0*0 

14*5 

27-2 

88*8 

48*3 

57*1 


0*0,84 0*0 85 


55*7 

43*4 

23*51 

67*1 

25*0 

48*3 

7*9 

24*8 

38*9 

51*0 

1*7 

10*9 

19*0 

26*3 


72 34*8 73 5 


71 43*4 
70 51*1 
69 58*0 
69 4*5 

68 10*3 
67 15*8 


65 56*2 66 20*8 


65 

64 


63 11* 
62 16* 
61 20* 
60 24* 
59 28* 

58 31* 
57 34* 
56 38* 
55 41*1 
54 48' 


7 66 25-4 
9 64 29*8 

6 63 


33*8 
37*7 
41-1 
8 60 44*6 
059 47*6 


162 
4 61 


53 46 
52 49 
51 51*6 
50 54*0 
49 56*2, 

48 58*4 
48 0*5 
47 2*51 
46 4*5 
45 6*4 


5 58 
8 57 
0 56 
0 55 
8 55 


50*8 
58*5 
56*8 
58 *81 
1*2 


554 


153 


3* 
5* 
152 7* 
51 9 * 

50 11*91 


72 12 
71 18 
70 24 
69 29 

68 34 
67 89 
6G 43 
65 47 
64 50 

63 64 
62 57 
62 0 
61 3 
60 5 


73 32*6 
72 38*4 
71 48*7 
70 48*5 
69 52*8 


68 56*7 
68 0*4 
2|67 8*7! 
266 7*0 
865 10*o! 

264 12*6 
2163 15*3 
62 17*7 
61 20*1 
60 22*31 


•8 


59 8*2 
58 10*7j 
57 12* 91 
56 15*1 
55 17*1 


5 54 


7 53 

8 52 


49 18*7 
48 15*6 
47 17*8 
46 19*0 
45 20*6 


44 8*2 44: 22 *21 


19’1 
21 * 0 | 
22*8 
51 24*5 
50 26*2 


59 24 *41 
68 26*3 
57 28*3 
56 30*0 
55 31*8 

54 33 -s' 
53 35*o| 
52 36*7 
51 38*1 
50 39*61 


88 55.* 1 
88 40 -sl 
88 18*1 
82 48*3 

j82 12*8 
jsi 32*8 
80 49*2 
80 2*9 
79 14*6 

78 24*4 
77 32-8 
76 40*2 
75 46*7 
74 62*4 


73 67*4 
73 2*1 
72 6*2 
71 9*971 
70 13*3 70 


0 

54 

37* 

10 * 

37* 

57* 

13* 

26* 

37* 

46* 

64* 

0 

6 ' 

10 ' 

15 


086 

2 85 

3 85 
9 85 
184 

5 83 
8 82 
881 

4 81 

5 80 

079 


19*3 
23*9 
0|77 27*8 
31*2 
34*3 


478 


8 76 
175 


69 16*469 
68 19*468 
67 22*167 
66 24*666 
65 26*9 66 


49 27*9 49 40*9 
48 29*4 48 42*3 


47 31 ‘0| 
46 32*4 
45 33*8 

44 35*2 


|47 43*5, 
46 44*9 
45 46*1 


64 29*2 
63 31*3 
62 33*3 

61 35*2 
60 37*0 

69 38*8 
68 40*4 
57 41*9 
56 43*6 
55 44*9 

54 46*3 
53 47*8 

62 49*0 
51 60*4 
60 51*6 

49 62*8 
148 63 *91 
47 66*1 
46 66*2 
145 67*41 


44 47*4 44 58*6 


18*9 

22*4 

25 

28 

31 


74 37*1 
73 39*6 
6 72 42*0 
471 44*1 
070 46 


64 

63 

62 

61 

60 

69 

58 

57 

56 

55 

54 

163 

53 

52 

51 

60 

49 

48 

47 

46 


45 8*5 


0*0 

52*7 

32*2 

1*0 

22*3 

38*0 

50*2 

59*8 

7*6 

13*9 


27( 


87 0*0 
86 50*5 
86 24*4 
85 46*9 
|85 2*1 

|84 13 *01 
83 21*ll 
182 27*3 
81 32*3 
80 36*4 

79 40*0 
78 43*0 
77 45*6 
|76 47*9 
75 50*0 

74 61*9 
73 63*6 
72 66*3 
71 66*9 
0 68*4 


69 48 
68 49*8 
67 61*3 
66 62*9 
65 54*4 

64 55*8 
63 67*2 
62 68*5 
61 59*8 
61 1*0 


33*5 
35*8 
37*9 
39*9 
41*7 

43*6 
45*3 
46*9 
48*4 
49*9 

51*3 
62*6 
64*0 
65*2 
56*5 

67*7 
68*9 
0*1 
1*2 
2*4 

3*3 
4*4 
6*4 
6*4 
7*4 46 16 


069 


65 
64 
63 
62 9*3 
61 10*2 


60 2 
59 3 
58 4 
57 6- 
56 6' 

55 7- 
54 8' 
53 9’ 
52 10' 
51 11 ■ 

50 12' 
49 13' 
48 14- 
47 IS* 


45 17*4 


59*9 
69 1*1 
68 2*4 
67 3*6 
66 4*9 


6*065 
7*0 
8*2 


60 11 
|59 12 
58 13 
57 14 
56 15 

65 16 
54 17 
53 18 
52 19 
51 20 

50 20 
49 21 
48 22 
47 23 
46 24 


88 

87 

87 

86 

85 

84 

83 

82 

81 

80 

79 

78 

77 

77 

76 

75 

74 

73 

72 

71 

70 

69 

68 

67 

66 


0*089 0*090 
46*188 35*789 
47*3J 
52*6J 
65* 


11*3 

25*5 

34*3 


ST 

86 

185 


40*3 

44*8 

48*2 

60*9 

63*3 

66*4 

57*2 

58*9 

0*5 

1*9 

3*2 

4*4 

5*6 

6*7 

8*0 

9*0| 

10*1 

11 * 0 ! 

12*1 

13*1 

14*1 

15*1 

15*9 

16*9 

17*8 


3 60 18' 
3159 19- 
58 20' 
57 21' 
56 22 


I45 25*5 


65 23 
64 24' 
53 25 


52 26' 
61 27* 

50 27' 
49 28- 
48 29' 
47 30' 
46 31' 


45 32*5 


84 

83 

83 

'82 

81 

80 

79 

78 

77 

76 

75 

74 

73 

72 

71 

70 

69 

68 

67 

66 

65 

51 

63 

62 

61 


58*1 

59*9 

1*4 

2*8 

4*0 

5*2 

6*3 

7*5 

8*4 

9*5 

10*5 

11*5 

12*4 

13*4 

14*2 

15*2 

16*1 

17-1 

18*0 

18*9 

19*8 

20*7 


85 4 
84 6 
83 6* 
82 7 
81 8*2| 


80 9*180 7*0l79 
79 10*2 
78 11*2 
77 12*0 
76 12*8 


75 13 *81 
74 14 
73 15 
72 16*5 
71 17*6 


21*6 

22*4 

23*4 


60 24- 
59 25' 
58 26' 
|57 27’ 
56 28' 


55 28' 
54 29' 
53 30' 
052 31 
51 32' 


50 33' 
49 34’ 
48 35’ 
47 36’ 
46 37’ 


45 38*4 


0 89 
9 88 
8 87 
7 86 
6 85 


684 


68 

6 84 1*0 83 
483 2*782 
382 4*281 
81 6 


170 18’ 
69 19’ 
68 20 * 
67 21' 
66 22 - 

65 23’ 
64 24' 
63 25’ 
62 26- 
61 27* 


60 28*1 

59 29*0 
58 30*0 
57 31*0 
56 32-0 

55 32*9 
64 33*9 
53 35*0 
52 35-9 
51 37*0 

60 38*0 
49 39 ‘1 
48 40*2 
47 41-2 
46 42*2 

|45 43-3 


0*088 0 
35*9 87 46*3 
47*687 11*8 
53*1 86 26*4 
56*5 85 35*6 


9|84 42*0 
46*8 
50*6 
63*8 
66*6 


6 80 


7, 

|79 8 
78 9' 
77 10*1 
76 12’ 


3 79 
6 78 
8 77 
0 76 


75 13* 
74 14* 
73 15* 
72 16* 
71 17* 

70 18* 
69 19* 
68 21 * 
67 22* 
66 23* 


65 24- 
64 26' 
1|63 26' 
62 27- 
61 28' 


60 29*9 
59 31-0 
58 32*0 
57 33*2 
56 34 *31 


35*4 

36*5 

37*7 

38*9 

39*9 

41*1 

42*31 

43*5 

44*7| 

46*8 


45 47*0 


69*0 

1*2 

3*2 

4*9 

6*8 


375 8*6 
3 74 10*2 
6 73 11*7 
6 72 13*3 
8 71 14*8 

8 70 16*2 

9 69 17*6 
68 19*0 
67 20*4 
66 21*7 


65 23*1 
64 24*6 
63 25*7 
62 27*2 
61 28*4 

60 29*8 
59 31*0 
58 32*4 
57 33*7 
56 35*0 

55 36*3 
54 37*6 
53 39*0 
52 40*3 
51 41*6 

50 42*9 
49 44*3 
48 45*6 
47 47*0 
46 48*3 

45 49*6 


h. m. 
0 0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

52 

0 66 

1 0 
4 
8 

12 

16 

20 

24 

. 28 
32 
36 

40 

44 

48 

52 

1 56 

2 0 
4 
8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

62 

2 66 


The thin horizontal line indicates the passage over the Prime Yertical, 



TRUE ALTITUDE OF BODY. 


LATITUDE 10°. 


DEOLmATiON — Same Name as — latitude. 

Hour - Hour 

Angle. 5^30 240 150 26 ° 17 ° 18 ° 19 ° 20 ° 21 ° 22 ° 23 ° 24 ° 


h. m. ° ° ' I ° ' ° ° ° ° ° -0,0 ,0 , L , 

24 0 87 0-086 0-085 O-OSi 0-0 83 0-082 0-081 0-0 80 0-079 0-078 0-077 0-076 0-0 Q < 
23 56 86 60-685 52-9'84 64-383 66-382 66-081 66-680 56-979 67-178 57-577 57-776 67-975 68-1 ; 

52 86 25-085 32-8*84 38-083 41-582 44-181 46-080 47-6 79 48-978 49-977 50-876 61-675 62-4 I 

48 85 48-0 86 2-384 12-383 19-6 82 25-081 29-2 80 32-6 79 35-4 78 37-7 77 39-5 76 41-375 42-7 1 

44 85 3-884 24-283 39-482 60-781 59-581 6-5 80 12-1 79 16-878 20-8 77 24-2 76 26-9 76 29-6 li 

40 84 15-383 40-983 0-7 82 16-3 81 28-6 80 38-6 79 47-078 54-077 59-7 77 4-876 8-975 12-6 2( 

36 83 24-082 63-882 17-981 37-4 80 53-2 80 6-4 79 17-9 78 26-877 34-876 41-475 47-474 62-8 2' 

32 82 30-882 4-181 31-980 65-080 14-2 79 30-5 78 44-7 77 56-277 6-176 15-175 22-774 29-7 2i 

28 81 36-481 12-780 43-680 9-8 79 32-4 78 61-3 78 8-2 77 22-2 76 34-7 75 45-4 74 55-174 3-7 3: 

24 80 41-180 19-979 63-479 22-678 47-978 9-577 29-076 45-676 0-2 75 13-374 24-7 73 36-1 3' 



2 
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TRUE ALTITUDE OF BODY. 



2 


The thin horizontal line indicates the passage over the Prime Yertical, 








TRUE ALTITUDE OF BODY. 
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LATITUDE 10°. 

Westerly 





DECLINATION 

— same Name 

as — 

LATITUDE . 



Westerly 

Hour 





















Hour 

Angle. 

13 ° 

14 ° 

15 ° 

16 ° 

17 ° 

18 ° 

19 ° 

20 ° 

21 ° 

22 ° 

23 ° 

24 ° 

Angle. 

h . 

m . 

0 

t 

O 

t 

o 

t 

0 
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TRUE ALTITUDE OF BODY. 



LATITUDE 10°. 


DECLINATION — Contrary Name to latitude. 


Westerly 


10° 11° 12°* I 


n. m. ' ^ ' 

24: 0 80 0*0 79 O ' 

23 56 79 57*0 78 67 ' 

52 79 48*2 78 49 ' 

48 79 33*8 78 36 ' 

44 79 14*2 78 18 ' 

40 78 49*9 77 66 ' 

36 78 21*2 77 29 ' 

32 77 48*8 76 68 ' 

28 77 13*176 26 ' 
24 76 34*6 76 48 ' 

20 75 53*6 76 . 9 

16 75 10*6 74 28 ' 

12 74 25*6 73 45 ' 

8 73 39*173 1 ' 
4 72 61*2 72 14 ' 


078 0*077 0*076 0*075 0*074 0*073 0 
4 77 67*6 76 57*7 75 57*9 74 68*173 58*172 68 
377 50*276 50*975 51*674 52*173 52*672 63 
2 77 37*9 76 39*6 75 41*174 42*4 73 43*3 72 44 
177 21*4 76 24*3 75 26*774 28*873 30*672 32 

677 0*576 4*875 8*674 11*673 14*572 17 
1 76 35*775 41*574 46*973 61*372 55*171 58 
876 7*275 14*874 21*873 27*772 32*871 37 
375 35*774 45*273 53*673 1*072 7*571 13 
875 1*474 12*773 22*872 31*571 39*570 46 

974 24*373 37*672 49*371 69*771 9*070 17 
8 73 45*172 59*9 72 13*6 71 25*6 70 36*4 69 46 
973 3*872 20*571 35*670 49*370 1*769 12 
1 72 20*971 39*170 65*970 11*169 24*968 37 
971 36*470 56*270 14*569 31*068 46*468 0 


23 0 72 2*171 

22 56 71 12*170 
52 70 21*169 
48 69 29*3 68 
44 68 36*9 68 

40 67 43*9 67 
36 66 50*3 66 
32 65 56*2 65 
28 66 1*7 64 
24 64 6*9 63 

20 63 11*6 62 
16 62 16*1 61 
12 61 20*4 60 
8 60 24*3 60 
4 59 28*0 59 


27*4 70 50 
38*8 70 3 
49*2 69 14 
68*6 68 25 
7*4 67 35 

15*3 66 45 
22*9 65 63 
29*7 65 1 
36*1 64 8 
42*163 16 

47*7 62 22 
52*9 61 27 
67*7 60 33 
2*4 59 38 
6*6 58 43 


4 70 11 

3 69 26 
9 68 39 
8 67 61 

8 67 2 

0 66 12 

4 65 22 
3 64 31 ' 

7 63 39 ' 

5 62 47 ' 

0 61 64 ' 

9 61 1 ' 
660 7 ' 

8 59 14 * 

9 58 19 ' 


9 69 31 
1 68 47 ' 
268 1 
467 15 
5 66 27 

9 65 39 
5 64 49 ' 
3 63 59 
7 63 9 ' 

5 62 17 ' 

7 61 26 ' 

6 60 33 ' 
9 59 40 * 
0 58 47 ' 


6 68 49*7 68 
468 6*967 
9 67 22*7 66 
3 66 37*4 65 
765 51*065 

1 65 3*864 
9 64 15*6 63 
9 63 26*7 62 
1 62 36*9 62 
861 46*661 

160 55*7 60 

7 60 4*3 59 
9 59 12*3 58 
7 58 19*9 57 
157 27*056 


6*4 67 22 
24*9 66 41 
42*166 0 
58*165 17 
13*064 33 

26*8 63 48 
39*9 63 2 
51*9 62 16 
3*3 61 28 
14*060 40 

24*0 59 51 
33*5 59 1 
42*3 58 11 
50*8 57 20 
58*7 56 29 


22 0 58 31*5 58 10 

21 56 57 34*8 57 14 
52 56 38*0 56 18 
48 55 41*0 55 21 
44 54 43*8 54 25 

40 53 46*5 53 28 
36 52 49*1 52 31 
32 51 51*6 51 34 
28 50 54*0 50 36 
24 49 56*249 39 

20 48 58*4 48 41 
16 48 0*5 47 44 
12 47 2*5 46 46 
8 46 4*5 45 49 
4 45 6*4 44 51 


9 57 48*6 57 25*1 57 0*256 33*856 6*155 37 

9 56 63*1 56 30*1 56 5*9 55 40*2 55 13*3 54 45 

455 67*255 34*955 11*254 46*354 20*053 52 
9 55 1*3 54 39*4 54 16*4 53 52*0 53 26*4 52 59 

2 54 5*1 53 43*8 53 21*352 57*552 32*652 6 

353 8*7 52 47*9 52 26*0 52 2*8 51 38*4 51 12 
352 12*1 51 51*851 30*551 7*850 44*050 19 
1 51 15*4 50 55*7 50 34*7 50 12*649 49*349 25 
850 18*549 59*249 38*849 17*148 54*448 30 
549 21*549 2*648 42*648 21*647 69*247 36 

948 24*448 5*847 46*347 25*647 3*946 41 
447 27*1 47 9*046 49*846 29*546 8*345 46 
746 29*9 46 11*945 63*245 33*445 12*644 60 
0 45 32*4 45 14 '*9 44 66*5 44 37*0 44 16*7 43 55 
144 34*844 17*7 43 - 69*7 43 40*643 20*642 69 


oj 44 8*243 63*2 43 37*2 43 20*4 43 2*7 42 44*0 42 24*4 42 4*0 41 42*9 41 20*9 40 58*140 34*4 40 10*1 


072 0*071 0 
371 68*370 58 
071 63*570 53 
4 71 45*3 70 46 
4 71 34*0 70 35 

171 19*6 70 21 
771 2*270 5 
4 70 42*0 69 45 
4 70 19*0 69 24 

8 69 53*7 68 59 

769 25*868 33 

4 68 55*8 68 4 

9 68 23*8 67 33 
7 67 49*8 67 0 

7 67 14*166 26 

166 36*7 65 60 

8 65 57-8 65 12 
2 65 17*6 64 33 

5 64 36*0 63 53 

6 63 53*3 63 11 

763 9*462 29 

7 62 24*761 45 
061 38*961 0 
360 62*4 60 16 
060 5*169 28 

0 69 17*0 58 41 
358 28*357 63 

1 57 38*8 67 6 
456 48*9 56 16 
0 55 58*6 56 26 

355 7*654 36 

2 64 16*153 45 
6 53 24*4 52 64 

8 52 32*152 3 
551 39*651 11 

9 50 46*7 50 19 
149 63*4 49 26 
0 48 69*9 48 33 
648 6*047 40 
0 47 12*146 46 

2 46 17*7 45 53 
146 23*2 44 59 

9 44 28*4 44 4 
4 43 33*4 43 10 
8 42 38*3 42 15 


070 0*069 0*068 0*0 

4 69 68*668 68*567 58*6 
9 69 54*2 68 64*4 67 54*5 
0 69 46*7 68 47*3 67 47*8 
2 69 36*6 68 37*6 67 38*5 

669 23*568 26*267 26*7 
169 7*768 10*167 12*3 
9 68 49*467 62*566 66*4 
068 28*667 32*566 36*3 
768 5*267 10*466 15*0 

067 39*766 45*965 61*5 
467 12*166 19*365 25*9 

5 66 42*665 60*864 68*4 
7 66 11*066 20*464 29*2 
365 37*664 48*363 58*2 

265 2*864 14*563 26*6 
664 26*463 39*362 51*2 

6 63 48*4 63 2*662 16*7 
263 9*262 24*661 38*7 
562 28*961 45*1 61 0*6 

061 47*261 4*760 21*1 
261 4*860 23*159 40*6 

6 60 21*259 40*658 59*1 
159 36*758 67*258 16*6 

7 58 51*358 12*857 33*2 

658 5*157 27*666 49*0 
857 18*256 41*666 4*0 
356 30*665 64*956 18*2 

2 55 42*6 55 7*554 31*8 
6 54 63*654 19*753 44*7 

454 4*453 31*1 52 67 * 1 ' 
9 53 14*5 52 42*2 52 8*9 
852 24*251 52*651 20*0 

3 51 33*4 51 2*650 30*7 

4 50 42*350 12*149 41*0 

249 60*749 21*248 50*8 
648 58*748 30*048 0*2 
648 6*547 38*347 9*3 
547 13*846 46*446 18*0 
946 21*045 54*045 26*3 

245 27*745 1*544 34*3 
244 34*344 8*643 42*0 
943 40*743 16*642 49*4 
542 46*742 22*041 66*6 
84 r ' 52*541 28*4 41 3*4 


2 




TRUE ALTITUDE OF BODY. 


83 




TEUE ALTITUDE OF BODY. 


"Westerly Hour 
I Angle. 

Declination 

Same Contrary 
Name. Name. ^ 

h. HI. h. m. ° ' 


declination 


LATITUDE 10°. 

_ Gontranf Name to 
same Name as 


- LATITUDE. 


Westerly Hour 
Angle. 

Declination 


10° 11° 12° I ^oj^t^’ary Same 

I Name. Name 


40 

44 

48 

52 

15 66 


21 0 44 8‘2 43 53’2 43 37'2 43 20‘443 
20 66 43 9-9 42 55-2 42 39-542 23-042 
62 42 11-641 57-141 41-741 25-541 
48 41 13-340 59-040 43-840 27-840 
44 40 14-940 0-839 45-939 30-239 

40 39 16-439 2-638 47-938 32-438 
36 38 17-938 4-337 49-837 34-637 
32 37 19-437 6-936 51-636 36-736 
28 36 20-836 7-6 35 53-4 36 38-7 35 
24 36 22-235 9-134 65-2 34 40-7 34 

20 34 23-6 34 10-6 33 56-9 33 42-6 33 

16 33 24-9 33 12-1 32 58-6 32 44-6 32 

12 32 26-2 32 13-5 32 0-2 31 46-4 31 

8 31 27-5 31 14-9 31 1-830 48-1 30 

i 30 28-7 30 16-3 30 3-329 49-829: 


^■0^112-941 20-940 68-140 34-440 10-1 
5-641 47-341 28-141 8-040 47-440 25-840 3-439 40-439 16-6 
8-440 50-540 31-640 12-039 61-739 30-639 8-738 46-038 22 6 
11-239 63-639 35-039 15-7 38 65-938 35-138 13-737 61-537 28-7 
13-738 66-4 38 38-238 19-437 69-937 39-637 18-536 66-936 34-4 

1^7!^®!'!!! 3-836 43-936 23-336 1-935 40-0 
8 737 1 936 44-536 26-336 7-5 35 48-135 27-835 7-034 46-4 

fsTs . ''Ill Z'tT 50-7 

23 435 /-234 50-334 32-834 14-733 56-033 36-633 16-632 65-7 

25-634 9-733 63-133 35-933 18-232 59-732 40-732 20-9.32 0-7 
27-733 12-132 55-832 38-932 21-432 3-4 31 44-6 31 25-4 31 6-6 

31 931 16-731 0-930 44-630 27-830 10-329 62-329 33-729 14-6 
33-830 18-930 3-429 47-329 30-829 13-728 56-02 3 -8 8 1- 
35-729 21-129 5-728 50-028 33-828 16-927 69-627 U-LI L-3 


Name. Name, 

h. m . h . m. 


4 SswS.mS 

- :: :: s::s m ii ± -- "■'s 

2 « ... 3., s.. 

s 12 11 i::iii s:::i ;i::s v,z :i::“ ins TsII it? -- *- 

28 82 22 87-322 26-432 I,..22 till H-LS ISll 1 ‘‘■22« 80-1 

86 24 2J 11- 111 ins mil isiiisimisiiinminiinmnmniiiii^ 

s s s::;i ii::: in;: -i;: 11:1:1 in;i - - 

66 4 46 48 .. 4 . 34 . 4.6 22 . 6 .. 4 . 844 ii.i:::i.:;iii:i;:ii: n;iii:;;i;i:i;ii::::im , 


0 8 0 

4 7 66 

8 52 

12 48 

16 44 j 


17 0 19 0 

4 18 56 

8 62 
12 48 

16 44 


40 

44 

48 

62 

17 66 j 


;im;iii:;:iii:2:;;i:i;; nil m;i mil in:'’ ‘"6“ 82-2 .2 43-8 5 . 

---n:iii:i;i;::i:i .n il nsinmims:: 1 

...2-..0 83-... 23-2...7-1;: i-i'i 2-1 ‘1 S-I s in'i ms n nn iinmn :i 

1 22 1 2:; : i::i 1 :i:: 1 ::i 1 ii:; : “:i : Jl 1 

7 62-6 7 42-1 7 31-3 7 20-4 7 9-5 fi 68-1 fi 4 . 7--I r q ^ ® ^ 10'8 6 69-0 6 46-9 6 34-7 24 

6 63-6 6 43-0 6 32-3 6 21-6 6 10-7 5 69-7 5 48-6 5 I Itl J !!'! I ® ® 

5 54-5 6 44-0 6 33-3 5 22-6 6 11-9 5 0-9 4 49-8 4 38-7 ! ^ ! ^1 S 5"" 3^ tl H 

2 57-3 2 46-8 2 36-2 2 S-7 I 2 4-5 I 5 I Z I ^ ^ ^ ^ 

1 58-1 1 47-7 1 37-2 1 26-7 1 16-3 1 5-7 0 66-1 0 41-2; n qj.^ ^ ^ ^ ® ^ O’O 0 49-1 48 

0 69-l| 0 48-7 0 38-2 0 27-7 0 17-3 0 ]. j[~.l ^ ® ® ^ 8'6 62 

I ^ ^ ipiliOJ^O 3 7 0 14-2 — 6 0 35-010 45-5 0 56-o' 1 6-4 5 56 


— V. V yo u 1 0-4: 0 4 

18 0 18 0 0 0-0 010-4 020-8 0 31-2 0 41-7 0 62-0 1 2-4 112-7 193.1 1 00 2 

1 4 1 12 7 1 23 1 1 33-4 1 43-7 1 53-9 2 4-1 0 0 0 0 

2 rnu 1 ^ — 4 ^ 


Ihe heavy zigzag line is t.e hoxi.on Lue and sepites contraxy James fronx sa.e na.es. 
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LATITUDE 10^ 


Westerly Hour 
Angle. 


■nirnT T'MAnnTA'M . 

contrary Name to 

T ATnPTTTM? 



U Jli L' ij L JN A 1 1 U JN 

same Name as 

JUAxIi U JJlt. 

Declination 




Same Contrary 

Name. Name. 

13 ° 

140 150 100 

17 ° 18 ° 19 ° 20 ° 

21 ° 22 ° 23 ° 24 ° 


hmli. m. ° ' 

15 0 21 0 39 45*039 19-3B8 62-838 25*637 57*837 29-437 0*436 30*636 0*4 35 29* 6 34 58*3 34 26 *4 

4 20 66 38 51*9 38 26*8 38 0*837 34-237 7*036 39*1 36 10*735 41*735 12*034 41*834 11*1 33 39*9 

8 52 37 58*737 34*037 8*636 42*5 36 15*935 48*635 20*834 52*334 23*333 53*733 23*632 63*1 

12 48 37 5*1 36 41*036 16-1 35 50*6 35 24*534 57*834 30*634 2*633 34*333 5*332 35*832 6*9 

16 44 36 11*335 47*735 23*434 58*434 32*934 6*733 40*033 12*732 44*932 16*631 47*731 18*4 



40 35 17*434 54*334 30*434 6*033 41*033 15*432 49*332 22 
36 34 23*334 0*633 37*233 13*332 48*932 23*731 58*231 32 

32 33 28*933 6*832 43*932 20*431 56*531 31*931 6*930 41 

28 32 34-532 12*731 50*331 27*331 3*930 39*930 15*429 50 

24 31 39*931 18*630 56*530 34*1 30 11*1 29 47*529 23*628 59 

20 30 45*1 30 24*130 2*6 29 40*6 29 18*1 28 55*028 31*6 28 7 

16 29 50-0 29 29*7 29 8*6 28 47*0 28 24*9 28 2*3 27 39*4 27 15 

12 28 55*028 34*928 14*327 53*227 31*627 9*4 26 47*0 26 23 

8 27 69*827 40*127 19*926 59*226 38*026 16*425 54*425 31 

4 27 4*426 45*226 25*326 5*0 25 44*4 25 23*125 1*724 39 


5 31 55*3 31 27*5 30 59*3 30 30*5 
031 5*330 38*230 10*529 42*4 
330 15*229 48*529 21*528 53*9 
329 24*728 58*728 32*1 28 5*2 
028 34*028 8*527 42*627 16*2 

'627 43-1 27 18*126 52*726 27*0 
'826 51*926 27*526 2*725 37*5 
•926 0-525 36*725 12*424 47*7 
■925 8-924 45*624 21*923 57*8 
■624 17*223 54*323 31*1 23 7*5 3 


20 0 26 9 
19 56 25 13 
52 24 17 
48 23 21 
44 22 25 

40 21 29 
36 20 33 
32 19 37 
28 18 41 
24 17 44 

20 16 48 
16 15 51 
12 14 55 
8 13 58 
4 13 1 


025 50-026 30*625 10*824 50*524 29*824 8*7 23 47*2 23 25*2 23 2*9 22 40*2 22 17*1 4 0 

324 54*824 35*824 16*323 56*523 36*223 15*722 54-522 33*1 22 11*221 49*021 26*4 4 

623 59*523 40*823 21*723 2*322 42*522 22*422 1*721 40*721 19*420 57*620 35*7 8 

823 4*022 45*722 27*122 8*121 48*621 29*021 8*7 20 48*2 20 27*3 20 6*219 44*6 12 

822 8*421 50*521 32*321 13*720 54*620 35*420 15*6 19 65*6 19 35*219 14*518 53*5 16 


8 21 12*7 20 55*2 20 37*420 19*120 
720 17*0 19 59*8 19 42*319 24*519 
519 21-1 19 4*318 47*118 29*718 
2 18 25*1 18 8*6 17 51*917 34*717 
'717 29*0 17 12*916 56*416 39*8 16 

'316 32*816 17*016 1*015 44*615 
'7 16 36*6 15 21*1 15 5*414 49*4 14 

■1 14 40*3 14 25*1 14 9*7 13 54*1 13 

'4 13 43*9 13 29*0 13 13*9 12 58*7 12 

■6 12 47*5 12 32*8 12 18*1 12 3*211 


0-5 19 41*6 19 22*3 19 2*8 18 42*8 18 22*618 2*1 20 

6*2 18 47*818 28*9 18 9*8 17 50*4 17 30*5 17 10*6 24 

11*9 17 63*8 17 35*4 17 16*716 57*716 38*416 18*9 28 

17*316 59-7 16 41*7 16 23*4 16 4*9 15 46*1 15 27*0 32 

22*7 16 5*5 15 47*9 15 30*0 15 12*014 53*614 35*0 36 

28*015 11*1 14 54*014 36*6 14 18*9 14 1*013 42*9 40 

33*1 14 16*7 13 59*9 13 42*9 13 25*713 8*2 12 50*6 44 

38*213 22*2 13 5*7 12 49*2 12 32*412 15*411 58*2 48 

43*1 12 27*5 12 11*511 55*311 39*011 22*411 5*6 52 

47*911 32*7 11 17*1 11 1*410 45*410 29*210 13*0 4 56 


610 7*3 

9 51*8 

9 36*0 

0 9 13*1 

8 58*0 

8 42*7 

CO 

00 

CD 

8 4*1 

7 49*2 

6 7 24*4 

7 10*1 

6 55*7 

8 6 30*C 

6 16*1 

6 2*0 

9 5 35*4 

5 21*9 

5 8*3 

94 40*9 

1 4 27*7 

' 4 14*5 

8 3 46*1 

. 3 33*4 

: 3 20*6 

6 2 51*1 

; 2 39*C 

) 2 26*6 

4 1 56-i: 

; 1 44*f 

1 1 32*6 

1 1 1-e 

5 0 49*9 

) 0 38*4 

■8 0 6*f 

) 0 4*f 

)| 0 15*9 


9 20*2 5 

8 27*3 


0 38*3l 0 27*5 0 16*6 0 6’8| 0 5*1 Q 16*0 0 26*7 0 37*7 0 48*5 0 69*4 1 10*1 

0 19*2 0 29*8 0 40*4 0 51*0| 1 1-6 1 12*1 1 22*6 1 33*1 1 43*6 1 54*1 2 4*5 

1 16*8 1 27*1 1 37*5 1 47*8 1 58*0 2 8*3 2 18*5 2 28*7 2 38*8 2 48*9 2 58*9 


1 16*8 1 27*1 1 37*5 1 47*8 1 58*0 2 8*3 2 18*5 2 28*7 2 38*8 2 48*9 2 58*9 3 8*9 

2 14*3 2 24*5 2 34*5 2 44*6 2 54*6 3 4-6 3 14*4 3 24*3 3 34*1 3 43*8 3 53*4 4 3*0 


070 

4 6 56 

8 52 

12 48 

16 44 


0 26*8 

0 27-0 

1 20*9 

2 14*9 

3 8*9 5 


Crossing this line is also equivalent to a change of sign in the altitude from + — or vice versa. 
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TEOM ALTITUDE OF BODY. 













LATITUDE 

11 ° 











mmmmmm 

n 

"Westerly 

[ 





DECLIHATIOK 



same 

Name as- 

~ LATITUDE. 






"Westerly 

Hour 






























Angle. 

o° 

10 

2° 

3° 

40 

5° 

6^ 

70 

8° 

9° 

10° 

11° 

12° 

Angle. 

h. 

m. 

o 

/ 

o 

t 

0 

t 

0 

t 

0 

f 

0 

1 

0 

t 

0 

/ 

0 

f 

0 

1 

0 

r 

0 

f 

0 

t 


m. 

0 

24 

0 

79 

0*0 

80 

0*0 

81 

0*0 

82 

0*0 

S3 

0*0 

84 

0*0 

85 

0*0 

86 

0*0 

87 

0*0 

88 

0*0 

89 

0*0 

90 

0*0 

89 

0*0 

xl, 

0 

23 

66 

78 

57*4 

79 

67*0 

80 

56*7 

81 

56*3 

82 

55*8 

83 

55*1 

84 

54*2 

85 

52*8 

86 

50*5 

87 

46*3 

88 

35-9 

89 

1*1 

88 

6*0 

4 


52 

78 

49*3 

79 

48*3 

80 

47*0 

81 

45*4 

82 

43-4 

83 

40*9 

84 

37*4 

85 

32*3 

86 

24-6 

87 

11*6 

87 

47*6 

88 

2*2 

87 

48*0 


8 


48 

78 

36*2 

79 

34*1 

80 

31-2 

81 

27*9 

82 

23-6 

83 

18*3 

84 

11*2 

85 

1*3 

85 

47-1 

86 

25*9 

86 

53-1 

87 

3*3 

86 

53-7 


12 


44 

78 

18*2 

79 

14*6 

80 

9*7 

81 

4*1 

81 

57-3 

82 

48*7 

83 

37*4 

84 

22*7 

85 

2*6 

85 

35*0 

85 

56*5 

86 

4*4 

85 

57*3 


16 


40 

77 

55*8 

78 

50*1 

79 

43*3 

80 

35*2 

81 

25*3 

82 

13*2 

82 

58*1 

83 

38*6 

84 

13*6 

84 

41*1 

84 

58*9 

85 

5*5 

85 

0*0 


20 


36 

77 

29*3 

78 

21*5 

79 

12*8 

80 

1*6 

80 

48*8 

81 

33*5 

82 

14*4 

82 

51*1 

83 

22*0 

83 

45'6 

84 

1*0 

84 

6*6 

84 

2*2 


24 


32 

76 

59*1 

77 

49*2 

78 

38*1 

79 

24-5 

80 

8*6 

80 

49*9 

81 

27*6 

82 

0*7 

82 

28-3 

82 

49*3 

83 

2*7 

83 

7*7 

83 

4*1 


28 


28 

76 

25*7 

77 

13-6 

78 

0*2 

78 

44*2 

79 

25*5 

80 

3*7 

80 

38*5 

81 

8*6 

81 

33-5 

81 

52*3 

82 

4*2 

82 

8*8 

82 

5*8 


32 


24 

75 

49*4 

76 

35*2 

77 

19*3 

78 

1*0 

78 

39*8 

79 

15*4 

79 47*6 

80 

15*1 

80 

37-8 

80 

54*9 

81 

5*6 

81 

9*9 

81 

7*5 


36 


20 

75 

10-6 

76 

64*4 

76 

36*4 

77 

15*6 

77 

52*3 

78 

25*5 

78 

55*3 

79 

20*8 

79 

41-6 

79 

57*1 

80 

7*0 

80 

11*1 

80 

9*0 


40 


16 

74 

29*5 

75 

11*4 

75 

51*3 

76 

28*5 

77 

2*8 

77 

34*0 

78 

1*7 

78 

25*6 

78 

44-7 

78 

59*0 

79 

8*3 

79 

12*2 

79 

10*5 


44 


12 

73 

46-6 

74 

26*6 

75 

4*6 

75 

39-7 

76 

12*2 

76 

41*4 

77 

7*4 

77 

29*9 

77 

47-4 

78 

0*9 

78 

9*6 

78 

13*2 

78 

12*0 


48 


8 

73 

2*0 

73 

40*2 

74 

16*3 

74 49*7 

75 

20*6 

75 

48*1 

76 

12*4 

76 

33*4 

76 

50*0 

77 

2*8 

77 

10*8 

77 

14*2 

77 

13*3 


52 


4 

72 

16-8 

72 

52*4 

73 

26*9 

73 

58*7 

74 

27-8 

74 

54*0 

75 

16*8 

75 

36-6 

75 

52*4 

76 

4*3 

76 

12*0 

76 

15*3 

76 

14*7 

0 

56 

23 

0 

71 

28*5 

72 

3*5 

72 

36-5 

73 

6*7 

73 

34*4 

73 

59*1 

74 20-8 

74 

39-5 

74 

54*4 

75 

5*8 

75 

13*3 

75 

16*6 

75 

16*1 

1 

0 

22 

66 

70 40-0 

71 

13*5 

71 

45*0 

72 

14*0 

72 

40*3 

73 

3*8 

73 

24*6 

73 

42*3 

73 

56*4 

74 

7*0 

74 

14*3 

74 

17-7 

74 

17*6 


4 


62 

69 

50*4 

70 

22*6 

70 

52*9 

71 

20*6 

71 

45*7 

72 

8*2 

72 

27*9 

72 

44*8 

72 

58*2 

73 

8*6 

73 

15*5 

73 

18*9 

73 

18*8 


8 


48 

69 

0*0 

69 

31*1 

69 

59*9 

70 

26*4 

70 

50*7 

71 

12*1 

71 

30*8 

71 

47*0 

71 

59*9 

72 

9*9 

72 

16*6 

72 

19*9 

72 

20*2 


12 


'44 

68 

8*9 

68 

38*6 

69 

6*4 

69 

31*9 

69 

55-1 

70 

16*6 

70 33*6 

70 

49*2 

71 

1*6 

71 

11*3 

71 

17*8 

71 

21*1 

71 

21^4 


16 


40 

67 

17*0 

67 

45*7 

68 

12*5 

68 

37*0 

68 

59*1 

69 

18*8 

69 

36*3 

69 

51*3 

70 

3*2 

70 

12*4 

70 

18*8 

70 

22*2 

70 

22*9 


20 


36 

66 24-6 

66 

52*2 

67 

18*1 

67 

41*6 

68 

2*9 

68 

22*0 

68 

38-7 

68 

53*2 

69 

4*6 

69 

13-7 

69 

19*9 

69 

23*4 

69 

24*2 


24 


32 

65 

31*6 

66 

58*3 

66 

23*1 

66 

46-9 

67 

6*5 

67 

24*9 

67 

41*0 

67 

54*8 

68 

6*1 

68 

14*9 

68 

21*0 

68 

24*6 

68 

25*5 


28 


28 

64 

38*1 

65 

3*9 

65 

27*8 

65 

49*8 

66 

9*9 

66 

27*6 

66 

43*1 

66 

56*6 

67 

7*5 

67 

16*2 

67 

22*2 

67 

25*7 

67 

26*8 


32 


24 

63 44-1 

64 

9*1 

64 

32*4 

64 

53*6 

65 

12*9 

65 

30*1 

65 

45*2 

65 

58*3 

66 

8*9 

66 

17*3 

66 

23*3 

66 

26*8 

66 

28*1 


36 


20 

62 

49*8 

63 

14-0 

63 

36*6 

63 

57*2 

64 

15*7 

64 

32-4 

64 

47*1 

64 

59*9 

65 

10*2 

65 

18*4 

65 

24*3 

65 

28*0 

65 

29*4 


40 


16 

61 

65*1 

62 

18*6 

62 

40*5 

63 

0*4 

63 

18*6 

63 

34*7 

63 

48*9 

64 

1*5 

64 

11*5 

64 

19*5 

64 

25*4 

64 

29*1 

64 

30*7 


44 


12 

61 

0*1 

61 

23*0 

61 

44*1 

62 

3*5 

62 

21*2 

62 

36*9 

62 

50*7 

63 

2*8 

63 

12*7 

63 

20*7 

63 

26*5 

63 

30*2 

63 

32*0 


48 


8 

60 

4*9 

60 

27*0 

60 

47*6 

61 

6*4 

61 

23*6 

61 

39*0 

61 

52*5 

62 

4*2 

62 

13*9 

62 

21*8 

62 

27*7 

62 

31*5 

62 

33*3 


52 


4 

69 

9*2 

59 

30*8 

59 

50*9 

60 

9*3 

60 

25*9 

60 

40*9 

60 

54*1 

61 

5*7 

61 

15*1 

61 

22*8 

61 

28*8 

61 

32*6 

61 

34*7 

1 

56 

22 

0 

58 

13*6 

58 

34*4 

58 

54*1 

59 

11*9 

59 

28*2 

59 

42*6 

59 

55*6 

60 

7*0 

60 

16*3 

60 

24*0 

60 29*9 

60 

33*8 

60 

35*9 


0 

21 

56 

57 

17-6 

57 

37*9 

57 

57*0 

58 

14*5 

58 

30*3 

58 

44*5 

58 

57*1 

59 

8*3 

59 

17*6 

59 

25*1 

59 

31*0 

59 

34*9 

59 

37*3 


4 


52 

56 

21*2 

56 

41*2 

56 

59*8 

57 

16*7 

57 

32*2 

57 

46*2 

57 

58*6 

58 

9*6 

58 

18*7 

58 

26*3 

58 

32*0 

58 

36*1 

58 

38*6 


8 


48 

55 

24*8 

55 

44*3 

56 

2*4 

56 

19*1 

56 

34*2 

56 

47*9 

57 

0*1 

57 

10*8 

57 

19*8 

57 

27*3 

57 

33*2 

57 

37*4 

57 

39*9 


12 


44 

54 

28*2 

54 

47*3 

55 

5*0 

55 

21*2 

55 

36*1 

55 

49*5 

56 

1*6 

56 

12*2 

56 

21*0 

56 

28*4 

56 

34*3 

56 

38*6 

56 

41*3 


16 


40 

53 

31*4 

53 

50*1 

54 

7*5 

54 

23*4 

54 

38*0 

54 

51*1 

55 

2*9 

55 

13*3 

55 

22*2 

55 

29*5 

55 

35*4 

55 

39*8 

55 

42*6 


20 


36 

62 

34*5 

52 

52*7 

53 

9*8 

53 

25*4 

53 

39*7 

53 

52*7 

54 

4*2 

54 

14*5 

54 

23*3 

54 

30*7 

54 

36-5 

54 

40*9 

54 

44*0 


24 


32 

51 

37*5 

51 

65*3 

52 

12*0 

52 

27*3 

52 

41*4 

52 

54*1 

53 

5*5 

53 

15*7 

53 

24*4 

53 

31*8 

53 

37*7 

53 

42*2 

53 

45*3 


28 


28 

50 40-3 

50 

57*8 

51 

14*1 

51 

29*2 

51 

43*0 

51 

55*6 

52 

6*8 

52 

16*9 

52 

25*5 

52 

32*8 

52 

38*9 

52 

43*4 

52 

46*7 


32 


24 

49 43*1 

50 

0*2 

50 

16*2 

50 

31*0 

50 44-6 

50 

57*0 

51 

8*1 

51 

18*1 

51 

26*6 

51 

34*0 

51 

39*9 

51 

44*7 

51 

48*1 


36 


20 

48 

45-7 

49 

2*6 

49 

18*2 

49 

32*8 

49 

46*2 

49 

58*3 

50 

9*4 

50 

19*2 

50 

27*8 

50 

35*1 

50 

41*1 

50 45*9 

50 49*5 


40 


16 

47 48-2 

48 

4*7 

48 

20*2 

48 

34*4 

48 

47*7 

48 

59*7 

49 

10*5 

49 

20*4 

49 

28*9 

49 

36*2 

49 

42*3 

49 

47*2 

49 

50*8 


44 


12 

46 

50*6 

47 

6*9 

47 

22*0 

47 

36*2 

47 49-1 

48 

0*9 

48 

11*8 

48 

21*5 

48 

30*0 

48 

37*4 

48 

43-6 

48 48*4 

48 

52*2 


48 


8 

45 

53*0 

16 

8*9 

46 

23*9 

46 

37*7 

46 

50*6 

47 

2*3 

47 

12*9 

47 

22*6 


31*0 

47 

38*5 

47 

44*7 
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44 
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The thin horizontal line indicates the passage over the Prime Vertical. 





TBVE ALTITUDE OF BODY. c 

L ATITUDE 11 °. 

■ Westerly ] DECLINATION Same Name as — LATITUDE. 

I Hour 

Hour I — — “ 

Angle. 130 140 150 160 170 igo 190 20 ° 21 ° 22 ° 23 ° 24 ° 


Westerly 

Hour 


04 “■ 88 0-087 0-086 0-085 0-084 0-083 0-082 0-081 0-080 0-079 0-078 0-077 0-0 

2^ 66 87 46-486 60-786 53-084 54-483 65-382 56-081 56-580 67-079 57-278 67-577 57-776 67-9 

62 87 12-286 25-285 33-084 38-183 41-682 44-281 46-280 47-879 49-078 49-977 50-976 51-8 

48 86 26-985 48-485 2-7 84 12-783 19-982 25-381 29-580 32-979 35-878 37-777 39-776 41-4 

44 86 36-4 85 4-6 84 24-9 83 39-9 82 51-2 82 0-081 7-0 80 12-7 79 17-4 78 21-077 24-5 76 27-4 

40 84 43-084 16-2 83 41-8 83 1-5 82 17-081 29-3 80 39-4 79 47-7 78 54-7 78 0-277 5-276 9-5 

36 83 48-083 26-1 82 65-082 19-081 38-480 54-380 7-679 18-4 78 27-977 35-576 42-275 48-2 

32 82 62-0 82 32-2 82 6-6 81 33-2 80 56-2 80 15-4 79 31-8 78 45-5 77 67-6 77 7-076 16-075 23-7 

28 81 65-481 38-081 14-380 45-280 11-379 34-078 52-978 9-477 23-776 35-975 46-774 66-3 

24 80 58-480 42-980 21-779 55-479 24-578 49-978 11-577 30-776 47-476 1-876 14-874 26-3 

20 80 1-079 47-179 28-279 4-278 35-878 3-6 77 27-7 76 49-4 76 8-6 75 25-2 74 40-4 73 63-8 


16 ' 

79 3-4 

12 ' 

78 6*7 

8 

77 7*7 

4 

76 9-^ 

23 0 

75 11*( 

22 56 

74 13*: 

62 

73 15* 

48 

72 17* 

44 

71 18* 

40 

70 20* 

36 

69 22* 

32 

68 23* 

28 

67 25’ 

24 1 

66 26* 

20 

65 28* 

16 

64 30* 

12 

63 31- 

8 

62 33 

4 

61 34 

22 0 

60 36 

21 56 

69 37 


15-270 6-9 69 60-0 69 42-1 69 25-8 69 6-8 68 45-6 68 22-0 67 65-7 67 27-9 66 68-1 20 

17-169 9-768 59-4 68 46-468 31-3 68 13-167 63-267 30-667 6-866 39-266 10-7 24 

119-368 12-268 2-7 67 60-7 67 36-2 67 19-3 67 0-1 66 38-9 66 15-3 66 49-9 66 22-6 28 

■ 21-367 14-867 6-9 66 64-6 66 41-2 66 24-9 66 6-9 66 46-6 65 24-3 65 0-164 34-0 32 

123-266 17-466 9-065 68-4 65 46-7 65 30-6 65 13-4 64 64-2 64 32-8 64 9-663 44-8 36 

i 25-365 19-765 11-965 2-1 64 50-164 36-7 64 19-6 64 1-3 63 40-9 63 18-8 62 65-0 40 

1 27-1 64 22-204 14-964 5-6 63 64-3 63 40-7 63 26-6 63 8-162 48-7 62 27-6 62 4-9 44 

5 29-163 24-463 17-863 9-1 62 68-662 46-662 31-062 14-661 56-261 36-161 14-3 48 

J 30-962 26-862 20-662 12-462 2-4 61 60-2 61 36-6 61 20-8 61 3-360 44-260 23-4 62 

1 32-861 29-061 23-301 16-701 6-360 64-860 41-860 27-060 10-259 62-059 32-1 1 56 

0 34-660 31-260 26-000 18-860 10-059 69-269 46-959 32-859 16-968 69-458 40-6 2 0 

9 36 - 6.59 33-4 59 28-6 59 22-0 59 13-7 69 3-5 58 61-9 68 38 - 5,58 23 - 3.58 6-757 48-6 i ' 

8 38-258 35-658 31 - 1.58 24 - 9.58 17-368 7-767 66-757 44-057 29-557 13-756 66-5 8 

7 40-0 57 37-7 57 33-6.57 27-957 20-7.57 11-8 57 1-4 56 49-3 56 35-6 66 20-6 56 4-0 1^ 

„ oA.ere an-irx 24-2 56 15-7 56 5-9.55 54-655 41-655 27-255 11-6 10 


48 .57 40-8.57 40-0 57 37-7 57 33-6.57 27-957 20-7.57 11-857 1- 

44 56 42-3 56 41-8 56 39-8 56 30-1.56 30-9.56 24-2 56 15-7 56 5- 

40 56 43-9 55 43-655 41-965 38-756 33-855 27-055 19-555 10- 

36 54 45-454 45-5 54 44-054 41-1.54 36-754 30-864 23-454 14- 

32 63 47-063 47-353 46-1 53 43-553 39-4 53 34-1 63 27-163 19- 

28 52 48-6 62 49-0 52 48-2 52 45-9 52 42-2 62 37-3 62 30-8.52 23' 

24 61 50-1 51 50-7,51 50-2 51 48-3.51 45-0 51 40-4 61 34-4 61 27 

20 60 61-660 52-060 52-2.50 60-650 47-7.50 43-650 38-060 31 
16 49 63-2 49 54-4 4 9 54-3 49 63-9.49 60-4 49 46-8 49 41-6 4 9 35 

12 48 64-748 56-248 66-348 65-348 63-148 49-848 45-148 39 

8 47 66-347 57-947 68-447 67-847 65-847 62-847 48-547 43 

4 46 67-9 46 69-7 47 0-547 0-040 68-546 55-946 62-046 47 


454 69-6.54 47-3.54 33-654 18-7 
■754 4-653 52-953 40-053 25-6 

053 9-452 68-452 46-1 52 32-5 

•252 14-262 3-7.51 62-151 39-2 

-451 18-851 9-060 57-9 50 46-7 

•450 23-650 14-1 50 3-8 49 62-1 
•449 28-049 19-349 9-348 68-4 
•448 32-648 24-248 15-048 4-6 
■447 36-847 29-247 20-447 10-7 


4 46 67-9 46 59-7 47 0-547 Q-O 40 68-5 46 55-946 62-0 46 47-2 46 41-2 46 34-0 46 26-8 46 16-6 
0 46 59-546 1-546 2-646 2-346 1 -l .45 68-946 65-446 61-045 46-5 45 38-846 31-245 22-6 
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TRUE ALTITUDE OF BODY. 


LATITUDE 11°. 


Westerly 

Hour 



DECLINATION 

— same Name as — latitude. ' 



Westerly 

Angle. 

00 

1 ° 

2 ° 

3° 

40 

5° 

6 ° 

70 

8 ° 

9° 

10 ° 

11 ° 
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o 1 
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0 / 
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0 t 
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3 0 

4 

21 0 

43 67-' 

144 12'i 

M4 27*‘ 
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8 44 53*- 

145 4-i 

S45 15-; 

545 24-S 

)45 33*1 

116 40*^ 

'45 47-( 

)45 62 -i 

!45 66-4 

20 56 

42 59', 

543 14*^ 

riS 29-( 

)43 42* 

543 54*' 

^44 6 *] 

144 16*- 

t44 26-( 

J44 34-; 

>44 41*^ 

>44 48*i 

>44 63*f 

)44 57*9 

52 

42 !•( 

5 42 16' 1 

5 42 30-( 

5 42 43*{ 

542 56*( 

)43 7*J 

543 17-( 

543 27* ( 

)43 35 ■£ 

>43 42-£ 

43 49-£ 

>43 64*S 

>43 59*3 

8 

48 

41 3'f 

541 18*5 

5 41 32*f 

ill 45•^ 

241 57-: 

542 8 -{ 

)42 18*^ 

^42 28*S 

!42 36-£ 

.42 44-] 

42 60-£ 

)42 56*1 

43 0*7 

12 

44 

40 6 -. 

540 20*( 

)40 33-i 

3 40 46-( 

5 40 58*( 

541 9-( 

)41 19*i 

)41 29-j 

>41 37*1 

41 45*S 

41 51*^ 

>41 57*^ 

42 2*2 

16 

40 

39 7-^ 

1:39 21-^ 

r39 35*^ 

5 39 47*1 

)39 59*^ 

540 10-i 

!40 21-( 

)40 30*^ 

[40 38*7 

40 46*4 

40 53*C 

)40 53’^ 

41 3*6 

20 

36 

38 9-] 

L38 23-^ 

138 36-' 

ns 49-J 

539 1*] 

139 12-( 

)39 22-] 

139 31-£ 

^39 39-£ 

39 47*2 

39 54*^ 

(40 0-1 

40 5*2 

21 

32 

37 10-J 

)37 24-S 

)37 38-S 

!37 S0-( 

>38 2-£ 

538 13*1 

38 23*S 

538 32*C 

.38 41'C 

38 48-7 

38 55-£ 

.39 !•£ 

39 6*6 

28 

28 

36 12 ■( 

5 36 26-{ 

5 36 39*( 

>36 51-£ 

)37 3*£ 

>37 14*S 

537 24*? 

!37 33-7 

'37 42*1 

37 49-8 

37 56*8 38 2*7 

38 8*2 

32 

24 

35 14-1 

535 28*( 

>35 41-( 

)35 53*S 

J36 4*7 

'36 15A 

36 25*^ 

t36 34-t 

.36 43-3 

36 51'1 

36 58*037 1’2 

37 9-6 

36 

20 

34 16-( 

)34 29‘t 

>34 42*? 

534 54*£ 

)35 5*9 

35 16-£ 

35 2G*f 

>35 35*9 

35 44*4 

35 52*2 

35 59*3 36 5*G 

36 11*2 

40 

16 

33 17-( 

5 33 30*[ 

)33 43*7 

'33 55*7 

■34 7'C 

>34 17*7 

34 27-C 

34 37*C 

34 45*5 

34 53-4 

35 0*6 

35 7*C 

35 12*7 

41 

12 

32 19'] 

[32 32 -c 

!32 45'C 

>32 56*9 

133 8-2 

33 18*8 

33 28-8 

33 38*1 

33 46*7 

33 64-6 

34 1-9 

34 8*4 

34 14-2 

48 

8 

31 20-( 

531 33*£ 

531 463 

31 58-1 

32 g-a 

32 19*9 

32 29*8 

32 39*3 

32 47-8 

32 65*9 

33 3*2 

33 9-8 

33 15*8 

52 

4 

30 22-] 

30 35*1 

30 47-6 

30 69*a 

31 10-5 

31 21*0 

31 31 -C 

31 40*4 

31 49*0 

31 57': 

32 4-0 

32 11-2 

32 17-3 

3 C6 

20 0 

29 23-'i 

^29 36*5 

29 48*8 

30 0*6 

30 11-6 

30 22*2 

30 32*0 

30 41*5 

30 50*2 

30 58-3 

31 5*8 

31 12-6 

31 19*0 

4 0 

4 

8 

12 

19 56 

28 26-] 

28 37-S 

28 50-1 

29 1*7 

29 12*7 

29 23*2 

29 33-2 

29 42*6 

29 61-4 

29 59-6 

30 7-2 

30 14-1 

30 20*6 

62 

27 26-e 

27 39-2 

27 51-2 

28 2-9 

28 13*9 

28 24-4 

28 34*3 

28 43*7 

28 52*5 

29 0*8 

29 8*6 

29 15*6 

29 22*2 

48 

26 27-S 

26 40*4 

26 52*5 

27 4*0 

27 15*0 

27 25*4 

27 35*4 

27 44*9 

27 63*7 

28 2-1 

28 9*9 

28 17*2 

28 23*8 

44 

25 29-3 

25 41*7 

25 53-7 

26 6-2 

26 16*1 

26 26*5 

26 36-5 

26 46*0 

26 54*9 

27 3*4 

27 11*3 

27 18-6 

27 25*6 

16 

40 

24 30-6 

24 42*9 

24 54*9 

25 6*3 

25 17*2 

25 27-6 

25 37*6 

25 47*2 

25 66*1 

26 4-7 

26 12*7 

26 20-1 

26 27*1 

20 

36 

23 31*9 

'23 44*2 

23 56*0 

24 7*4 

24 18-3 

24 28*7 

24 38-7 

24 48*4 

24 67-4 

25 6*0 

25 14*0 

25 21-7 

25 28*8 

24 

32 

22 33*2 

22 45*4 

22 57*2 

23 8-6 

23 19*4 

23 29*9 

23 39*9 

23 49*5 

23 58*6 

24 7*3 

24 15*5 

24 23*2 

24 30*6 

28 

28 

21 34-6 

21 46*7 

21 58-4 

22 9*7 

22 20*5 

22 31*0 

22 41*0 

22 50*7 

22 69*8 

23 8*6 

23 16*9 

23 24*8 

23 32*3 

32 

24 

20 35*8 

20 47*8 

20 59*5 

21 10*8 

21 21*6 

21 32*1 

21 42*2 

21 51*9 

22 1*1 

22 10*0 

22 18*4 

22 26*4 

22 34*0 

36 

20 

19 37*1 

19 49*0 

20 0*7 

20 11*9 

20 22*7 

20 33*2 

20 43*2 

20 53*1 

21 2*4 

21 11*4 

21 19*9 

21 28*1 

21 35*8 

40 

16 

18 38*3 

18 50*2 

19 1*8 

19 13*0 

19 23*9 

19 34*3 

19 44*4 

19 54*3 

20 3*7 

20 12*7 

20 21*4 

20 29*6 

20 37*6 

44 

12 

17 39*5 

17 51*3 

18 2*9 

18 14*1 

IS 21*9 

18 35*4 

18 46*6 

18 55*5 

19 5*0 

19 14*2 

19 22*9 

19 31*3 

19 39*4 

48 

8 

16 40*7 

16 52*5 

17 4*0 

17 15*1 

17 26*0 

17 36*6 

Il7 46*8 

17 56*8 

18 6*3 

18 15*5 

18 24-4 

18 33-0 

18 41*2 

52 1 

4 

15 41*9 

15 53'6 

16 5*1 

16 16*3 

16 27*1 

16 37*7 

16 48*0 

16 58*1 

17 7*6 

17 17*0 

17 25*9 

17 34*7 

17 43*0 

4 56 

19 0 

14 43*1 

14 54*8 

15 6*2 

15 17-4 

15 28*3 

15 38*9 

15 49*2 

15 59*3 

16 9*0 

16 18*4 

16 27-5 

16 36*3 

16 45*0 

5 0 

4 

18 56 

13 44*3 

13 55*9 

14 7*4 

14 18*6 

14 29*4 

14 40*0 

14 50*4 

15 0*5 

15 10*3 

15 19*9 

15 29*1 

15 38*1 

15 46*8 

62 

12 45*4 

12 67*0 

13 8*5 

13 19*6 

13 30*6 

13 41*2 

13 51*5 

14 1*8 

14 11*7 

14 21*3 

14 30*8 

14 39*9 

14 48*8 

8 

12 

16 

48 

11 46*6 

11 58*1 

12 9*6 

12 20*7 

12 31*7 

12 42*3 

12 52*8 

13 3*1 

13 13*1 

13 22*9 

12 24-4 

13 32*4 

12 34*1 

13 41*7 

12 43*5 

13 60*7 

12 52*7 

44 

10 47*7 

10 69*3 

11 10*7 

11 21*8 

11 32*7 

11 43*5 

11 54*0 

12 4*4 

12 14*5 

40 

9 48*9 

10 0*4 

10 11*8: 

10 22*9 

10 33*9 

10 44*7 

10 55*2 

11 5*7 

11 15*9 

11 25*9 

11 35*7 

11 45*3 
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20 

36 
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9 35*0 

9 45*8 

9 56*6 
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10 56*7 

24 

32 

7 61-1 
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8 57*8 
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9 39-1 

9 49-0 
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28 

28 
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7 37*4 

7 48*3 

7 69*1 
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8 40-9 
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32 

24 

5 53*3 

6 4*8 
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7 52-9 
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36 

20 

4 54*5 
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5 17*3 
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6 34*0 

6 44-4 

6 54-9 
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40 

16 
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4 7*0 

4 18*4 
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5 3*0 

5 14*0 

5 24*9 
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6 56-9 
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44 

12 
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3 19*6 
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48 
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o 

CO 
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1 
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6 0 


The thin horizontal line indicates the passage over the Prime Vertical. 
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LATITUDE 11°. 


Westerly 

Hour 

Angle. 







DECLINATION 
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33 

38*8 

33 38*6 

33 37*6 

33 
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33 

33-7 


62 


4 

32 

22 

8 

32 

27 

6 

32 

31*8 
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32 

38 

0 
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3 
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29 

6 

31 
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4 

0 

19 

56 
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3 

30 

31 

5 

30 

36*1 
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30 

43 

3 

30 

46*1 
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30 50-5 

30 50*7 

30 
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30 49*3 


4 


52 

29 

28 

1 

29 

33 

5 

29 

38*2 

29 

42*5 

29 

46 

1 

29 

49*1 

29 61*6 

29 

53*3 29 64*6 

29 55*0 

29 

65*1 

29 

54*4 


8 


48 

28 

29 

9 

28 

35 

4 

28 

40*5 

28 

44*9 

28 

48 

8 

28 

52*2 

28 54*8 

28 

57-0 

28 58*5 

28 59*5 

28 

59*9 

28 

59*7 


12 


44 

27 

31 

7 

27 

37 

5 

27 

42*7 

27 

47*4 

27 

51 

6 

27 

65*2 

27 58*1 

28 

0*6 

28 2*6 

28 3-8 

28 

4*7 

28 

4*9 


16 


40 

26 

33 

6 

26 

39 

5 

26 

45*0 

26 

49*9 

26 

54 

3 

26 

58-1 

27 1*4 

27 

4*3 

27 6*5 

27 8*2 

27 

9*4 

27 

10*1 


20 


36 

25 

35 

4 

26 

41 

6 

25 

47-3 

25 

52-4 

25 

57 

0 

26 

1*2 

26 4*8 

26 

8-0 

26 10*6 

26 12*6 

26 

14*2 

26 

15*2 


24 


32 

24 

37 

3 

24 43 

7 

24 

49*6 

24 

64*9 

24 

59 

8 

25 

4*3 

25 8*1 

25 

11*7 

25 14*6 

25 17*0 

25 

19*0 

25 

20*4 


28 


28 

23 

39 

3 

23 45 

7 

23 

51-8 

23 

57*5 

24 

2 

6 

24 

7*4 

24 11*5 

24 

15*4 

24 18-7 

24 21*4 

24 

23*8 

24 

26'6 


32 


24 

22 

41 

2 

22 

47 

9 

22 

D 4-2 

23 

0*1 

23 

5 

5 

23 

10*5 

23 14*9 

23 

19*1 

23 22*7 

23 25*8 

23 

28*6 

23 

30*9 


36 


20 

21 

43 

■0 

21 

50 
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21 

56*6 

22 

2*6 

22 

8 

■3 

22 

13*6 

22 18*4 

22 

22*8 

22 26*8 

22 30*3 

22 

33*4 

22 

36*1 


40 


16 

20 45 

■0 

20 

52 

2 

20 

58*9 

21 

6*3 

21 

11 

•2 

21 

16*8 

21 21*8 

21 

26*6 

21 30-9 

21 34*7 

21 

38*3 

21 

41*3 


44 


12 

19 

47 

•1 

19 

54 

3 

20 

1*3 

20 

7*9 

20 

14 

T 

20 

19*9 
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20 
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20 39*3 

20 
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20 46*6 


48 


8 
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•0 
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6 

19 
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19 
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19 

48*0 

19 
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62 


4 

17 

51 

■J 

17 

58 

8 

18 

6*2 

18 

13*3 

18 

19 

•9 

18 

26*4 
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18 
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18 43-4 
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18 

52*9 
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4 

56 

19 
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•4 

11 
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'll 67*9 

12 

5*8 

12 13 '6 
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32 
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8 

•3 
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7 
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26*9 
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9 
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9 
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41-9 

8 

51 

•2 

9 

0*4 

: 9 9*4 

9 

18 *S 

9 27*0 
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•9 
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•4 

6 

11*4 

t 6 21*2 

6 

31 *S 
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TEVE ALTITUDE OF BODY. 


LATITUDE 11°. 


Westerly 

Hour 

Angle. 




DECLINATIOK — 

- contrary 

Name to — 

LATITUDE. 

0° 


2° 3° 4° 

5° 6° 

7° S'" 

go iQO 1^0 12° 


Westerly 

Hour 



2 








TRUE ALTITUDE OF BODY. 


LATITUDE 11°. 


Westerly DECLINATION — Contrary Name to — latitude. 

Hour — — 

Angle. 130 140 150 IQO 170 100 190 20° 21° 22° 23° 24° 



h. m. ° 
24 0 66 
23 56 66 
62 65 
48 65 
44 65 


58*8 64 
55*164 


0*064 
58*8 63 
55*2 63 
49*4 63 
41*1 63 


29*5 64 
16*364 
0*864 
43*2 63 
23*5 63 

: 1*7 63 
1 37*9 62 
; 12*3 62 
5 45*1 61 
I 16*161 


23 0 61 45'-J 
22 66 61 13*S 
52 60 39*i 
48 60 4*i 
44 69 28*^ 

40 68 61*: 
36 68 12-! 
32 67 33*! 
28 56 62*' 
24 56 11*: 

20 55 28- 
16 64 46* 
12 64 !• 
8 63 16* 
4 62 31* 


3*1 63 
46*3 62 ' 
27*3 62 : 

6*262 
43*3 61 
18*661 
52*3 60 
24*3 60 

54*6 60 
23*3 69 
60*8 59 
16*9 58 
41*8 57 


0*063 
58*9 62 I 
55*6 62 i 
49*8 62 i 
42*0 62 - 

31*962 

19*762 

5*562 

49*161 

30*861 

10*561 
48*6 60 
24*6 60 
^ 69*160 
• 31*8 59 

I 3*2 69 
) 32*9 58 
) 1*3 58 
J 28*4 67 
r 64*1 67 


0*062 0*061 0*060 0*059 0*058 
59*0 61 68*9 60 59*0 59 68*9 58 59*2 57 
55*7 61 65*8 60 55*9 59 56*0 58 56*4 57 
50*461 50*660 50*959 51*358 51*757 
42*7 61 43*3 60 43*9 59 44*5 58 45*1 57 

33*1 61 34*1 60 35*1 59 35*8 58 36*7 57 
21*461 22*860 24*1 59 25*358 26*657 
7*661 9*560 11*359 12*958 14*757 
61*8 60 54*2 69 66*7 58 58*8 58 1*157 
34*160 37*259 40*268 42*957 45*656 

14*760 18*359 22*058 25*257 28*656 
53*459 67*859 2*058 6*057 9*956 
30*359 35*458 40*557 46*056 49*755 
' 5*559 11*558 17*357 22*656 27*855 
t 39*2 58 46*0 57 52*6 56 58*7 56 4*6 55 


0*057 0*056 0*055 0*0 0 0 

69*2 56 59*0 55 59*2 54 59*2 4 

66*556 56*455 66*6 54 56*8 8 

51*9 56 52*155 52*3 54 52*6 12 

45*6 56 46*0 55 46*5 54 47*0 16 

37*6 56 38*2 55 39*0 54 39*6 20 

27*8 56 28*7 55 29*7 54 30*7 24 

16*356 17*555 18*954 20*3 28 

3*056 4*756 6'5 54 8-3 32 

48*1 55 50*3 54 52*6 53 64*8 36 

31*6 55 34*4 54 37*1 53 39*7 40 

13*5 55 16*8 54 20*1 53 23*2 44 

63*9 54 67*8 54 1-6 53 5-3 48 

32*8 54 37*2 53 41*7 52 46*0 62 

10*154 15*3 53 20*4 52 25*2 0 56 


5*3 57 
27*7 56 
49*2 56 
9*6 65 
28*9 54 

: 47*6 54 
: 5*2 53 
; 22*2 52 
5 38*2 51 


18*6 56 
42*1 56 
4*3 55 
25*7 54 
46*1 54 

6*5 53 
24*1 52 
41*8 52 
58*9 51 
15*1 50 


11*3 68 19*067 26*366 33*255 39*J 
42*157 50*566 58*766 6*355 13*J 
11*3 57 20*7 56 29*655 38*154 46*^ 
39*2 56 49*555 69*455 8*664 17*i 
6*966 17*065 27*854 37*953 47*: 

31*4 65 43*454 65*054 6*1 63 16* 
55*765 8*664 21*253 32*952 44* 
19*054 32*863 46*1 52 58*952 11* 
41*2 63 66*9 53 10*2 52 23*7 61 36* 
2*4 53 18*152 33*151 47*6 61 1* 


22*8 52 39*361 65*2 51 10*5 50 26* 
42*2 61 59*661 16*4 50 32*5 49 48* 
0*9 51 19*150 36*8 49 53*7 49 10* 
18*750 37*849 56*349 14*048 31* 
35*949 65*849 15*048 33*647 61* 


46*2 53 62*0 52 67*7 52 3*3 1 0 

20*8 53 27*4 52 33*8 51 40*0 4 

64*1 53 1*6 52 8*7 51 16-6 8 

26*3 52 34*3 51 42*2 50 49*7 12 

57*1 52 6*051 14*660 22*9 16 

! 26*9 51 36*4 50 45*8 49 64*8 20 

.65*4 51 6*8 50 15.*9 49 25*7 24 

. 23*0 50 34*1 49 45*0 48 55*5 28 

) 49*4 50 1-4 49 13-148 24*3 32 

) 14*9 49 27*748 40*247 62*2 36 

) 39*548 53*048 6*347 19*1 40 

) 3-2 48 17*647 31*546 46*1 44 

i 26*047 41*146 65*946 10*3 48 

7 47*947 3*946 19*545 34*6 62 

7 9*1 46 25*845 42*344 68*1 1 56 


22 0 51 46*561 8*5 50 30*749 62*349 13*048 33*1 47 62*647 11*346 29*545 47*146 4*244 20*9 2 - 0 

21 66 50 58*850 22*649 45*749 8*048 29*647 50*447 10*646 30*345 49*345 7*644 25*543 42*8 4 

52 50 11*649 36*249 0*0 48 23*1 47 45*4 47 7*2 46 28*1 45 48*5 45 8*3 44 27*4 43 46*0 43 4*2 8 

48 49 23*848 49*248 13*847 37*747 0*7 46 23*2 46 44*9 45 6*144 26*6 43 46*6 43 5*942 24*8 12 

44 48 35*548 1*647 27*046 61*646 16*645 38*746 1*1 44 23*143 44*443 5*042 25*241 44*8 16 

40 47 46*8 47 13*646 39*746 5*1 45 29-7 44 53*6 44 16*8 43 39*5 43 1*6 42 22*9 41 43*8 41 4*2 20 

36 46 67*646 25*145 51*945 18*044 43*344 7*943 31*942 65*442 18*141 40*241 1*940 22*9 24 

32 46 7*945 36*245 3*744 30*443 56*443 21*642 46*542 10*7 41 34*140 56*940 19*339 41*2 28 

28 45 17*944 46*844 15*043 42*543 9*1 42 35*2 42 0*6 41 25*5 40 49*7 40 13*2 39 36*3 38 58*8 32 

24 44 27*643 57*043 25*942 54*042 21*441 48*1 41 14*240 39*840 4*639 28*938 52*7 38 15*9 36 

20 43 36*743 6*942 36*442 5*241 33*241 0*7 40 27*4 39 53*6 39 19*2 38 44*1 38 8*637 32*6 40 

16 42 45*6 42 16*441 46*5 41 15*9 40 44*6 40 12*8 39 40*139 7*0 38 33*3 37 58*9 37 24*0 36 48*7 44 

12 41 54*1 41 25*640 56*3 40 26*3 39 55*7 39 24*4 38 52*5 38 20*1 37 47*0 37 13*2 36 39*0 36 4*3 48 

8 41 2*440 34*340 5*839 36*4 39 6*338 35*7 38 4*437 32*737 0*2 36 27*1 35 53*6 35 19*7 52 

4 40 10*3 39 42*9 39 14*8 38 46*2 38 16*7 37 46*7 37 16*0 36 44*8 36 13*1 35 40*6 35 7*8 34 34*4 2 S6 

21 0 39 18*138 51*2 38 23*7 37 55*5 37 26*7 36 57*3 36 27*2 35 56*7 35 25*5 34 53*8 34 21*6 33 48*8 3 ^ 


2 




92 


TRUE ALTITUDE OF BODI 


LATITUDE 11°. 


"Westerly Hour 
Angle. 






DECLINATION 

contrari! Name to 

LATITUDE . 

same Name as 



Westerly Hour 
Angle. 

Sa 

Na 

Declination 

rary 

na 

Con 

Na 

Declination 

ne 

ne. 

ntie 

cne. 

Cont 

Nar 

0° 

1° 

2° 

3° 

40 

5 ° 

6° 

7° 

8° 

9 ° 

10° 

11° 

12° 

brary 

me. 

Sar 

Nai 

h. 

m. 

h. 

m. 

o 

t 

0 

t 


f 

o t 

0 

f 

0 

f 

0 1 

0 ■ 1 

0 1 

0 f 

0 t 

0 

0 1 

h. 

m. 

h. 

m. 

15 

0 

21 

0 

43 

57*4 

43 41*0 

43 23*8 

43 5*6 

42 

46*5 

42 

26*5 

42 5*7 

41 44*2 

41 21-6 

40 58-5 

40 34*4 40 9*7 

39 44*2 

3 

0 

9 

0 


4 

20 

56 

42 

59-5 

42 43*4 

42 

26*4 

42 8*6 

41 

49*8 

41 

30*2 

41 9*8 

40 48*7 

40 26*6 

40 3*9 

39 40-4 39 16-0 

38 51*2 


4 

8 

56 


8 


52 

42 

1*6 

41 4 S -7 

41 

29-0 

41 11*5 

40 

53*0 

40 

33*8 

40 13*8 

39 53*0 

39 31*4 

39 9*1 

38 46-038 22-2 

37 57*8 


8 


52 


12 


48 

41 

3-5 

40 47-9 

40 

31*6 

40 14*3 

39 

56*2 

39 

37*2 

39 17-5 

38 57-2 

38 36-0 

38 14*2 

37 51*5 

37 28*2 

37 4-2 


12 


48 


16 


44 

40 

5*5 

39 

50*1 

39 

33*9 

39 17-0 

38 

59*2 

38 

40*5 

38 21*3 

38 1*3 

37 40*5 

37 19-0 

36 56*9 

36 34*1 

36 10-5 


16 


44 


20 


40 

39 

7-4 

38 

52*2 

38 

36*3 

38 19-5 

38 

2*0 

37 

43*8 

37 24*8 

37 5*2 

36 44*8 

36 23-8 

36 1*9 

35 39*6 

35 16-5 


20 


40 


24 


35 

38 

9-1 

37 

54*2 

37 

38*5 

37 22*1 

37 

4*8 

36 

46-9 

36 28-2 

36 9*0 

35 49*0 

35 28*3 

35 7*0 

34 45*1 

34 22*4 


24 


36 


28 


32 

37 

10-9 

36 

56*2 

36 

40*7 

36 24*5 

36 

7*6 

35 

49*9 

35 31*6 

35 12*7 

34 53*0 

34 32*7 

34 11*7 

33 50*3 

33 28*0 


28 


32 


32 


28 

36 

12*6 

35 

58*1 

35 

42*9 

35 26*9 

35 

10-2 

34 

52-8 

34 34*8 

34 16*3 

33 56*9 

33 37-0 

33 16*5 

32 55*2 

32 33*6 


32 


28 


36 


24 

35 

14*3 

35 

0*0 

34 

45*0 

34 29*2 

34 

12*8 

33 

55-7 

33 37-9 

33 19-7 

33 0-7 

32 41-2 

32 20*9 

32 0*2 

31 38*8 


36 


24 


40 


20 

34 

16*0 

34 

1*8 

33 

46*9 

33 31*5 

33 

15-3 

32 

58*4 

32 41*0 

32 23*1 

32 4-4 

31 45*1 

31 25*4 

31 4*9 

30 * 44*1 


40 


20 


44 


16 

33 

17-6 

33 

3*5 

32 

48*9 

32 33*7 

32 

17*7 

32 

1*1 

31 43*9 

31 26*3 

31 7-9 

30 49*1 

30 29*6 

30 9-6 

29 49-1 


44 


16 


48 


12 

32 

19*1 

32 

5*3 

31 

50*8 

31 35*7 

31 

20-0 

31 

3*7 

30 46*8 

30 29*4 

30 11*4 

29 52-9 

29 33-729 14*1 

28 54*0 


48 


12 


52 


8 

31 

20-6 

31 

7*0 

30 

52*7 

30 37-8 

30 

22*3 

30 

6*2 

29 49*6 

29 32*6 

29 14-8 

28 56*6 

28 37*828 18*4 

27 58-7 


52 


8 

15 

66 


4 

30 

22*1 

30 

8*6 

29 

54*5 

29 39*8 

29 

24*6 

29 

8*6 

28 52*3 

28 35*5 

28 18*0 

28 0*1 

27 41*6 

27 22*7 

27 3-3 

3 

56 


4 

16 

0 

20 

0 

29 

23-7 

29 

10*2 

28 

56*2 

28 41-7 

28 

26*6 

28 

11*1 

27 54*9 

27 38*4 

27 21*2 

27 3-6 

26 45*5 

26 26-8 

26 7-8 

4 

0 

8 

0 


4 

19 

56 

28 

26*1 

28 

11*8 

27 

58-0 

27 43*6 

27 

28*8 

27 

13*4 

26 57-5 

26 41*2 

26 24*3 

26 7*0 

25 49-1 

25 30*9 

25 12*2 


4 

7 

56 


8 


52 

27 

26*5 

27 

13*4 

26 

59*8 

26 45*6 

26 

30*8 

26 

15*6 

26 0*0 

25 43-9 

25 27-3 

25 10-2 

24 52*8 

24 34*8 

24 16*4 


8 


52 


12 


48 

26 27-9 

26 

14*8 

26 

1*4 

25 47*3 

25 

32*9 

25 

17*8 

25 2*4 

24 46*6 

24 30-2 

24 13*4 

23 56-3 

23 38*6 

23 20*6 


12 


48 


16 


44 

25 

29-3 

25 

16*4 

25 

3*0 

24 49*1 

24 

34*7 

24 

20*0 

24 4*8 

23 49*2 

23 33*1 

23 16*6 

22 59*7 

22 42-3 

22 24*6 


16 


44 


20 


40 

24 

30*6 

24 

17*8 

24 

4*6 

23 50*8 

23 

36*7 

23 

22*1 

23 7-1 

22 51*7 

22 35*8 

22 19*6 

22 3*0 

21 46-9 

21 28*5 


20 


40 


24 


36 

23 

31*9 

23 

19*2 

23 

6*1 

22 52*6 

22 

38*6 

22 

24*1 

22 9*3 

21 54*2 

21 38*6 

21 22-6 

21 6*2 

20 49*4 

20 32*4 


24 


36 


28 


32 

22 

33*2 

22 20-6 

22 

7*6 

21 54*2 

21 

40*4 

21 

26*1 

21 11*5 

20 56*6 

20 41*2 

20 25*5 

20 9*3 

19 62-9 

19 36*1 


28 


32 


32 


28 

21 

34*5 

21 

22*0 

21 

9*1 

20 55*8 

20 

42*1 

20 

28*1 

20 13*7 

19 59*0 

19 43*7 

19 28-3 

19 12*5 

18 66-3 

18 39-8 


32 


28 


36 


24 

20 

35*8 

20 

23*4 

20 

10*6 

19 57*4 

19 

43-9 

19 

30*0 

19 15*8 

19 1*3 

18 46*3 

18 31-0 

18 15*5 

17 59*617 43-4 


36 


24 


40 


20 

19 

37*1 

19 

24*7 

19 

12*1 

18 59*0 

18 

45*6 

18 

31*9 

18 17*8 

18 3*6 

17 48-7 

17 33-8 

17 18-4 

17 2*816 46-9 


40 


20 


44 


16 

18 

38*3 

18 

26*0 

18 

13*5 

18 0*6 

17 

47*3 

17 

33*7 

17 19*8 

17 5*7 

16 51*2 

16 36-4 

16 21*4 

16 5*915 50-3 


44 


16 


48 


12 

17 

39*5 

17 

27*3 

17 

14*9 

17 2*0 

16 

48*9 

16 

35*5 

16 21*7 

16 7*9 

15 53-5 

15 39-0 

15 24*1 

15 9-014 53-6 


48 


12 


62 


8 

16 

40*7 

16 

28*6 

16 

16*2 

16 3*5 

15 

50*5 

15 

37*2 

15 23*7 

15 10*0 

14 55-9 

14 41-5 

14 26*9 

14 12*013 56-9 


52 


8 

16 

66 


4 

15 

41*9 

15 

29*9 

15 

17*6 

15 5*0 

14 

52*1 

14 

39*0 

14 25*6 

14 12-1 

13 58-1 

13 44-0 

13 29-6 

13 16-013 0-1 

4 

56 


4 

17 

0 

19 

0 

U 43-1 

14 

31*1 

14 

18*9 

14 6*4 

13 

53-7 

13 

40*7 

13 27*4 

13 14-0 

13 0*3 

12 46-4 

12 32*2 

12 17-8 

12 3-3 

5 

0 

7 

0 


4 

18 

56 

13 44*3 

13 

32*3 

13 

20*2 

13 7*8 

12 

65*2 

12 

42*3 

12 29*2 

12 16-0 

12 2-4 

11 48-8 

11 34*7 

11 20-6 

11 6-3 


4 

6 

56 


8 


52 

12 

45-4 

12 

33*5 

12 

21*5 

12 9*2 

11 

56*7 

11 

43*9 

11 31*0 

11 17*9 

11 4*6 

10 51-0 

10 37-3 

10 23*4 

10 9*3 


8 


52 


12 


48 

11 

46*6 

11 

34*7 

11 

22-8 

11 10*6 

10 

58*2 

10 

45*5 

10 32-7 

10 19*8 

10 6-6 

9 53-3 

9 39*8 

9 26*1 

9 12*2 


12 


48 


16 1 


44 

10 

47*7 

10 

36*0 

10 

24*1 

10 11*9 

9 

59*6 

9 

47*1 

9 34*4 

9 21*7 

9 8-7 

8 55-5 

8 42*2 

8 28-7 

8 15*1 


16 


44 


20 


40 

9 

48*9 

9 

37*2 

9 

25*3 

9 13*2 

9 

1*0 

8 

48*6 

8 36*1 

8 23*5 

8 10*6 

7 57-7 

7 44*6 

7 31*3 

7 18-0 


20 


40 


24 


36 

8 

50*0 

8 

38*4 

8 

26*5 

8 14*5 

8 

2*4 

7 

50*1 

7 37*7 

7 25-4 

7 12-6 

6 59-8 

6 46-9 

6 33*9 

6 20-7 


24 


36 


28 


32 


51*1 

7 

39*5 

7 

27*8 

7 15*9 

7 

3*8 

6 

51*6 

6 39*3 

6 27*1 

6 14*5 

6 1-9 

5 49*2 

5 36-3 

5 23*5 


28 


32 


32 


28 

6 

52*2 

6 

40*6 

6 

29*0 

6 17*1 

6 

5*2 

5 

53*1 

5 40-9 

5 28-8 

5 16*4 

5 4-0 

4 51-4 

4 38*8 

4 26*1 


32 


28 


36 


24 

5 

53*3 

5 

41*8 

5 

30*2 

5 18*4 

5 

6*5 

4 

54-6 

4 42*5 

4 30*5 

4 18*2 

4 6-0 

3 53*7 

3 41*2 

3 28*8 


36 


24 


40 


20 

4 

54*6 

4 43*0 

4 

31*4 

4 19*7 

4 

7*9 

3 

56*0 

3 44*0 

3 32*1 

3 20*0 

3 8-0 

' 2 55-8 

2 43-6 

2 31-3 


40 


20 


44 


16 

3 

55*6 

3 44*1 

3 

32*5 

3 20*9 

3 

9*2 

2 

57-4 

2 45*6 

2 33*8 

2 21*8 

2 9-9 

1 57-9 

1 45-9 

1 33*9 


44 


16 


48 


12 

2 

56*7 

2 45-2 

2 

33*7 

2 22*1 

2 

10*4 

1 

68*8 

1 47*1 

1 35*4 

1 23*6 

1 11*8 

1 1 0*0 

0 48-1 

0 36*3 


48 


12 


52 


8 

1 

67*8 

1 

46-3 

1 

34*8 

1 23*3 

1 

11*7 

1 

0*1 

0 48-6 

0 37*0 

1 0 25*3 

0 13-7 

0 2*0 

0 9*7 

0 21*2 


52 


8 

17 

66 


4 

0 

58*9 

0 47-4 

0 

36*0 

0 24*5 

_0 

13-0 

-2. 

1*5 

0 10-1 

0 21*4 

0 32-9 

0 44-5 

; 0 56-0 

1 7*4 

1 18-8 

5 

56 


4 

18 

0 

18 

0 

0 

0*0 

0 11*4 

0 22*9 

1 0 34*3 

0 

45 *& 

0 

67*1 

1 8-5 

1 20*0 

1 31-3 

1 42-6 

i 1 53-9 

2 5*2 

2 16-4 

6 

0 

6 

0 


The heavy zigzag line is the hoxizon line and separates contrary names from same names. 
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TRUE ALTITUDE OF BODY. 
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LATITUDE 11°. 


Westerly Hour 
Angle. 


DECLINATIOiT 


contrary Name to 
same Name as 


■ LATITUDE. 


Westerly Hour 
Angle. 


Contrary 

Name. 


Contrary 

Name. 


0 t 

0 / 

o / 

3 1 

D 1 

0 ^ 1 ° ^ 

O 1 

0 f 

3 1 

0 ; 

0 l 

h. 

m. 

h. ro. 

39 18*1? 

8 51*2; 

58 23-7 3 

7 55-53 

7 26-7S 

6 57-336 27-2 

35 66-7 2 

5 25-52 

4 53-83 

54 21-63 

53 48 -8 

3 

0 

9 0 

38 25-5 c 

\7 69-2 c 

57 32-2 3 

7 4-63 

6 36-42 

t6 7-5'35 38-1 

35 8-2 2 

4 37-63 

4 6*53 

53 34 - 9 3 

53 2-9 


4 

8 66 

37 32-7 ^ 

57 6-9? 

36 40-5 3 

6 13-53 

5 45-7 2 

!5 17-5|34 48-6 

34 19-3 3 

53 49-4 3 

53 18-83 

52 47 - 93 

52 16-5 


8 

52 

36 39*6 

56 14-4 i 

35 48-6 3 

5 22-03 

4 54-9 3 

54 27-233 58-9 

33 30-2 3 

53 0 - 83 

52 30-9 3 

52 0-5 3 

51 29-8 


12 

48 

35 4:6-4 i 

55 21 * 6 :■ 

34 56-2 3 

!4 30-33 

54 3-73 

53 36-6 33 8-8 

32 40-7 3 

52 12-03 

51 42-63 

51 12-93 

50 42-7 


16 

44 

34 62-9 i 

54 28-65 

34 3-7 3 

13 38-33 

33 12-3 3 

52 45-7 32 1 8-5 

31 50-9 3 

51 22-73 

50 54-0 3 

50 24-95 

29 55-3 


20 

40 

33 59-1 5 

33 35-4 5 

33 11-03 

52 46-1 ; 

32 20 - 6 3 

51 54-6 31 27-9 

31 0-83 

50 33-3 3 

50 5-1 i 

29 36-65 

29 7-6 


24 

36 

33 5-3i 

32 42-1 i 

32 18-13 

51 53-6; 

n 28-63 

51 3-1 30 37-0 

p»rv -• -1 - .4 nf\ A K .C\ 

30 10-6i 

no OA . A c 

59 43-5J 

lo CO . e t 

29 15-9! 

no < 

28 47-9! 

‘ 

28 19-6 

0.7 • 9 

28 

99 

32 


0 3-1 0 15-3 

0 27-6 

0 39-6 

0 61-8 

0 68-3 1 10-2 

1 22-0 

1 33-7 

1 45-6 

1 1 63-7 2 6-1 

2 16-6 

2 27-9 

2 39-3 

1 2 49-0 3 0-2 

3 11-2 

3 22-2 

3 33-1 

’ 3 44-6 3 66-3 

4 5-9 

4 16-6 

4 27-1 


Crossing this line is also equivalent to a change of sign in the altitude from + to - , or vice verm. 
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TRUE ALTITUDE OF BODY. 


LATITUDE 12°. 


Westerly 

Hour 

Angle. 





BEOLINATIOIT - 

’—same 

Name as 

— 

- LATITUDE. 




Westerly 

Hour 

Angle. 

0° 

1° 

2^ 

3° 

40 

5° 

6° 

7° 

8° 

9° 

10° 

11° 

12° 

h. 

m. 

0 f 

0 

t 

o 

/ 

o / 

0 


0 ; 

0 

t 

0 f 

0 

, 

0 

, 

0 1 

0 1 

0 

r 

h. 


24 

0 

78 0*0 

79 

0-0 

80 

0*0 

84 0-0 

82 

0*0 

83 0-0 

84 

0*0 

85 0-0 

86 

0*0 

87 

0*0 

88 0-0 

89 0*0 

90 

0*0 

0 

0 

23 

56 

77 57-5 

78 

57-4 

79 

57*1 

80 56*7 

81 

56*4 

82 55*8 

83 55-1 

84 54-2 

85 

62-8 

86 

50-6 

87 46*3 

88 36*0 

89 

1*3 


4 


52 

77 50-2 

78 

49-3 

79 

48*3 

80 47*0 

81 45-6 

82 43*6 

83 41-0 

84 37-5 

85 

32*5 

86 24*8 

87 11-8 

87 48*0 

88 

2*6 


8 


48 

77 38-2 

78 

36-3 

79 

34^0 

80 31*3 

81 28-0 

82 23*8 

83 

18*5 

84 11-4 

85 

1-6 

85 47*6 

86 26*4 

86 53*7 

87 

3*9 


12 


44 

77 21-6 

78 

18-E 

79 

14-6 

80 10*0 

81 

4*4 

81 57*6 

82 

49-0 

83 37-9 

84 

23-2 

85 

3*2 

85 35*6 

85 57-3 

86 

5*2 


16 


40 

77 0-8 

77 

56-1 

78 

50*4 

79 43*6 

80 35*6 

81 25*9 

82 

13*8 

82 58*7 

83 

39-4 

84 14*5 

84 42*0 

85 0*0 

85 

6*5 


20 


36 

76 36-2 

77 

29*6 

78 

21*9 

79 12*9 

80 

2*3 

80 49-4 

81 

34*1 

82 16*2 

82 

51-9 

83 22*9 

83 46*8 

84 2*2 

84 

7*9 


24 


32 

76 8*0 

76 

59*4 

77 

49*7 

78 38*4 

79 

25*1 

80 9*5 

80 

51*0 

81 28-6 

82 

1*8 

82 29*5 

82 50*6 

83 4*1 

83 

9*2 


28 


28 

75 36-6 

76 

26*3 

77 

14*3 

78 0*6 

78 

44*7 

79 26*4 

80 

4*9 

80 39*7 

81 

10*0 

81 34*9 

81 53*8 

82 5*8 

82 

10*5 


32 


24 

75 2-4 

75 

50-0 

76 

36*0 

77 20*1 

78 

1*7 

78 40-9 

79 

16*8 

79 48*9 

80 

16*7 

80 39*4 

80 66*6 

81 7-5 

81 

11*8 


36 


20 

7i 25-6 

75 

11*4 

75 

55*2 

76 37*1 

77 

16*4 

77 53*3 

78 

26*9 

78 56-6 

79 

22*4 

79 

43'2 

79 59*0 

80 9*0 

80 

13*1 


40 


16 

73 46*5 

74 

30*5 

75 

12*3 

75 52*3 

76 

29*4 

77 4*0 

77 

35-6 

78 3-5 

78 

27-3 

78 

46*8 

79 1*2 

79 10*5 

79 

14*5 


44 


12 

73 5-5 

73 

47-6 

74 

27*6 

75 5*6 

75 

40*8 

76 13*5 

76 

43*4 

77 9-7 

77 

31*8 

77 

49-7 

78 3-2 

78 12-0 

78 

15*8 


48 


8 

72 22-7 

73 

3*1 

73 

41-4 

74 17-6 

74 

51*1 

75 22*0 

75 

50*0 

76 14-6 

76 

35-6 

76 

52*4 

77 4*9 

77 13*3 

77 

17*1 


52 


4 

71 38-4 

72 

17*1 

72 

53*7 

73 28*3 

74 

0*2 

74 29*6 

74 

56*1 

75 19*1 

75 

38*9 

75 

54*8 

76 6*8 

76 14*7 

76 

18*4 

0 

56 

23 

0 

70 52-6 

71 

29*9 

72 

5*0 

72 37*9 

73 

8*3 

73 36*3 

74 

1*6 

74 23*4 

74 

42*0 

74 

56*9 

75 8*5 

75 16*1 

75 

19*8 

1 

0 

22 

56 

70 6-7 

70 41-4 

71 

15*3 

71 46*8 

72 

15*7 

72 42*4 

73 

6*4 

73 27*2 

73 

44*9 

73 

59*1 

74 10*2 

74 17*6 

74 

21*2 


4 


52 

69 17-6 

69 

52*1 

70 24*5 

70 54*7 

71 

22*4 

71 47*9 

72 

10*9 

72 30*6 

72 

47*7 

73 

1*0 

73 11*7 

73 18-8 

73 

22*5 


8 


48 

68 28*6 

69 

1-7 

69 

33*0 

70 2*0 

70 28*5 

70 53*0 

71 

14*9 

71 33*8 

71 

50*1 

72 

3*2 

72 13*3 

72 20*2 

72 

23*7 


12 


44 

67 38"8 

68 

10*7 

68 

40*8 

69 8*6 

69 

34*2 

69 57*6 

70 

18-6 

70 36-7 

70 

52*4 

71 

5*0 

71 14*8 

71 21*4 

71 

25*1 


16 


40 

66 48-2 

67 

19*0 

67 

48*0 

68 14*8 

68 

39*4 

69 1*8 

69 

22*1 

69 39*5 

69 

64*7 

70 

6*7 

70 16-2 

70 22*9 

70 

26*4 


20 


36 

65 56-9 

66 

26*6 

66 

54*7 

67 20*5 

67 

44*1 

68 5-7 

68 

26*4 

68 42*2 

68 

66*7 

69 

8*4 

69 17*6 

69 24*2 

69 

27*9 


24 


32 

65 5*0 

65 

33*8 

66 

0*8 

66 25*8 

66 

48*6 

67 9*5 

67 28*4 

67 44*6 

67 

68*7 

68 

10*0 

68 19*0 

68 26*6 

68 

29*2 


28 


28 

64 12-5 

64 

40*4 

65 

6*5 

65 30*7 

65 

52*8 

66 13*0 

66 31*2 

66 46-9 

67 

0*6 

67 

11*6 

67 20*4 

67 26*8 

67 

30*5 


32 


24 

63 19-6 

63 

46-6 

64 

11*9 

64 35*3 

64 

66*7 

65 16*3 

65 33*9 

65 49*1 

66 

2*4 

66 

13*2 

66 21*7 

66 28*1 

66 

31*9 


36 


20 

62 26*1 

62 

52*3 

63 

17*0 

63 39*6 

64 

0*4 

64 19*3 

64 36-4 

64 51*3 

65 

4*2 

65 

14*7 

65 23*1 

65 29*4 

65 

33*2 


40 


16 

61 32-4 

61 

57*8 

62 

21-7 

62 43*8 

63 

3*8 

63 22*2 

63 38*9 

63 53*3 

64 

5*9 

64 

16*1 

64 24*5 

64 30*7 

64 

34*7 


44 


12 

60 38-2 

61 

2*9 

61 

26*1 

61 47-5 

62 

7*1 

62 24*9 

62 41*2 

62 65*2 

63 

7-5 

63 

17*6 

63 25*7 

63 32*0 

63 

36*0 


48 


8 

59 43-7 

60 

7*8 

60 

30*2 

60 51*1 

61 

10*1 

61 27*6 

61 .43*3 

61 57*1 

62 

9*1 

62 

19*0 

62 27*2 

62 33*3 

62 

37*5 


52 


4 

58 48-9 

59 

12*3 

59 

34*3 

59 54*5 

60 

13-1 

60 30*0 

60 45*5 

60 68*9 

61 

10*7 

61 

20*5 

61 28*4 

61 34*7 

61 

38*7 

1 

66 

22 

0 

57 53-9 

58 

16*7 

58 

38*0 

58 57*8 

59 

15*8 

59 32*4 

59 47*5 

60 0*6 

60 

12*2 

60 

21*8 

60 29*8 

60 35*9 

60 

40*2 

2 

0 

21 

56 

56 58*5 

57 

20-7 

57 

41-7 

58 0*9 

58 

18*5 

58 34*7 

58 

49*4 

69 2-4 

59 

13*7 

69 

23*2 

59 31*0 

59 37*3 

59 

41*6 


4 


52 

56 2-9 

56 

24-7 

56 

45-0 

57 3-9 

57 

21*1 

57 36*9 

57 

51*3 

58 4-0 

58 

15*2 

58 

24*6 

58 32*4 

58 38*6 

58 

43-0 


8 


48 

55 7-1 

55 

28*3 

55 

48-2 

56 6-6 

56 

23*5 

56 39*1 

56 

53*2 

57 6*6 

57 

16*6 

57 

26*0 

57 33*7 

57 39*9 

57 

44*5 


12 


44 

54 11-2 

54 

31*9 

54 

51*3 

55 9*3 

55 

25*8 

55 41*1 

55 

55*0 

56 7*2 

56 

18*1 

56 

27*2 

56 35*0 

56 41*3 

56 

45*8 


16 


40 

53 15*0 

53 

35*2 

53 

54-3 

54 11*9 

54 

28*1 

54 43*1 

54 

56*7 

55 8*8 

55 

19*5 

55 

28-6 

55 36*3 

55 42*6 

55 

47*3 


20 


36 

52 18*7 

52 

38-5 

52 

57*1 

53 14*4 

53 

30*3 

53 44*9 

53 

58*4 

54 10*3 

54 

20*9 

54 

30*0 

54 37*6 

54 44*0 

54 

48*7 


24 


32 

51 22*1 

51 

41*6 

51 

59-8 

52 16*8 

52 

32*4 

52 46*9 

53 

0*0 

53 11*8 

53 

22-4 

53 

31*3 

53 39*0 

53 45-3 

53 

50-2 


28 


28 

50 25*5 

50 

44*5 

51 

2*5 

51 19*0 

51 

34*4 

51 48*6 

52 

1*7 

52 13*3 

52 

23*7 

52 

32*6 

52 40*3 

52 46*7 

52 

51*6 


32 


24 

49 28-7 

49 

47*4 

50 

4*9 

50 21*3 

50 

36*4 

50 50*4 

51 

3*3 

51 14*7 

51 

25*0 

51 

33*9 

51 41*6 

51 48*1 

51 

63*1 


36 


20 

48 31-8 

48 

50-1 

49 

7*3 

49 23*4 

49 

38*3 

49 52*1 

50 

4*8 

50 16-2 

50 

26*4 

50 

35*2 

50 42*9 

50 49*5 

50 

54*6 


40 


16 

47 34-8 

47 

62-8 

48 

9-7 

48 25-6 

48 

40*2 

48 53*8 

49 

6*4 

49 17*5 

49 

27-7 

49 

36*6 

49 44*3 

49 50*8 

49 

56*1 


44 


12 

46 37-6 

46 

55-3 

47 

12*1 

47 27*6 

47 

42*0 

47 65*4 

48 

7-8 

48 18*9 

48 

29*0 

A8 

37-9 

48 45*6 

48 52*2 

48 

57*5 


48 


8 

45 40-4 

45 

57-8 

46 

14*2 

46 29*6 

46 

43*7 

46 57-0 

47 

9*3 

47 20*3 

47 

30-4 

47 39*1 

47 47*0 

A7 53*6 

47 

69*1 


62 


4 

44 43'1 

45 

0*2 

45 

16*4 

45 31*4 

45 

45*5 

45 58*6 

46 

10-8 

46 21-7 

46 

31*7 

46 40-6 

46 48*3 

46 55*0 

47 

0 6 

2 

56 

21 

0 

43 45-7* 

44 

2*5 

44 

18*4 

1 

14 33-3 

44 

47-1 

45 0*2 

45 

12*2 

45 23-0 

45 

33*0 

45 41*8 

45 49*6 

45 56*4 

46 

2-1 

3 

0 


The thin horizontaTline indicates the passage over the Prime Vertical. 
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TRUE ALTITUDE OF BODY. 
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LATITUDE 12' 



DECLINATION — same Navie as — latitude. 

Hour ■ 

Angle. jgo 5^4.0 jgo jgo j^yo j^go j^go 20 ° 21 ° 22 ° 23 ° 24 ° 



24 0 89 0-088 0-087 0-086 0-085 0-084 0-0 83 0-082 0-081 0-080 0-079 0-078 0-0 

23 56 88 36-287 46-686 60-886 53-084 54-483 55-482 56-081 66-680 56-979 57-378 67-677 57-8 

52 87 48-487 12-486 26-585 33-284 38-383 41-882 44-481 46-480 47-979 49-278 50-277 51-0 

48 86 64-386 27-585 48-985 3-284 13-183 20-282 25-581 29-980 33-179 36-078 37-977 40-1 

44 86 68-185 37-185 5-384 25-683 40-682 51-882 0-581 7-6 80 13-179 17-8 78 21-5 77 25-0 

40 85 1-084 44-084 17-283 42-783 2-4 82 17-881 30-180 40-279 48-4 78 65-2 78 0-977 6-0 

36 84 3-483 49-383 26-482 56-282 20-181 39-680 65-380 8-4 79 19-4 78 28-6 77 36-376 43-2 

32 83 5-682 53-582 33-782 7-0 81 34-7 80 57-7 80 17-079 33-178 46-8 77 68-5 77 8-376 17-1 

28 82 7-681 67-681 39-881 16-1 80 46-980 13-079 35-678 64-678 11-077 25-2 76 37-276 48-2 

24 81 9-481 0-380 44-980 23-779 67-379 26-578 61-878 13-677 32-576 49;076 3-475 16-5 

20 80 11-2 80 3-179 49-679 30-679 6-678 37-978 6-0 77 30-2 76 61-6 76 10-6 75 27-3 74 42-3 









96 


TRUE ALTITUDE OF BODY. 


Westerly 

Hour 

Angle. 

h. m. 
21 0 
20 56 

52 

48 

44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

20 0 
19 56 

52 

48 

44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

19 0 
18 56 
52 
48 
44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

18 0 


LATITUDE 12°. 





DECLINATION- - 

— 

same Name as — latitude. 




Westerly 

0° 

1° 

2° 

3° 

40 

5° 

6° 

7° 

8° 

9° 

10 ° 

11° 

12° 

Angle. 

o / 

o / 

o 

1 

o 


0 

/ 

0 

1 

0 1 

0 / 

0 ; 

0 r 

0 ; 

0 

1 

0 1 

h. 

m. 

43 45*7 

44 2-5 

44 18*4 

44 

33*3 

44 

47*1 

45 

0*2 

45 12*2 

45 23*0 

45 33*0 

is 41-8 

15 49*6 

45 

56*4 

16 2-1 

3 

0 

42 48*1 

43 4-8 

43 20*4 

43 

35*1 

43 

48*8 

44 

1*6 

44 13*6 

44 24*4 

44 34*4 

14 43*1 

14 51*0 

44 

57*9 

45 3*6 


4 

41 50*6 

42 6-9 

42 22-4 

42 

36*9 

42 

60-4 

43 

3*2 

43 14*9 

43 25*8 

43 35*6 

13 44*5 

13 52*3 

43 

59*3 

11 5-2 


8 

40 52-9 

41 9-0 

41 24-3 

41 

38-7 

41 

52*0 

42 

4*6 

42 16*4 

42 27*0 

42 37*0 

12 45*7 

12 53*7 

43 

0*7 

43 6*7 


12 

39 56-2 

40 11-1 

40 26*2 

40 

40*3 

40 

53*6 

41 

6*1 

41 17*7 

41 28*4 

41 38*2 

11 47-1 

11 55*0 

42 

2*2 

42 8*2 


16 

38 57-4 

39 13-1 

39 28*0 

39 

42*0 

39 

55*1 

40 

7*5 

40 19-1 

40 29*7 

40 39*6 

10 48*4 

10 56*5 

41 

3*6 

41 9*9 


20 

37 69-6 

38 15*0 

38 29*8 

38 

43*6 

38 

56*6 

39 

8*9 

39 20*5 

39 31*0 

39 40*8 

39 49*8 

39 57*8 

40 

5*2 

40 11*4 


24 

37 1'7 

37 17-0 

37 31*5 

37 

45*2 

37 

58*1 

38 

10*4 

38 21*8 

38 32*4 

38 42*2 

38 51*0 

S8 59*3 

39 

6*6 

39 13*1 


28 

36 3-7 

36 18-8 

36 33-2 

36 

46*8 

36 

59*6 

37 

11*7 

37 23*2 

37 33-6 

37 43*5 

37 52*4 

38 0-6 

38 

8*2 

38 14*7 


32 

36 6-7 

35 20-6 

35 34*9 

35 

48*4 

36 

1*0 

36 

13*1 

36 24*4 

36 35*0 

36 44-9 

36 53*8 

37 2*1 

37 

9*6 

37 16*3 


36 

34 7-7 

34 22’4 

34 36*5 

34 

49*9 

35 

2*5 

35 

14-4 

35 25*8 

35 36*3 

35 46-1 

35 55-2 

36 3*5 

36 

11*2 

36 17*9 


40 

33 9'6 

33 24-2 

33 38*1 

33 

51*4 

34 

3*8 

34 

15*8 

.34 27*1 

34 37*6 

34 47*5 

34 56*5 

35 5*0 

35 

12*7 

35 19*6 


44 

32 11-4 

32 25-9 

32 39-7 

32 

52*8 

33 

5*3 

33 

17*2 

33 28-4 

33 38*9 

33 48*8 

33 67-9 

34 6*4 

34 

14*2 

34 21*3 


48 

31 13-3 

31 27-5 

31 41-3 

31 

54*3 

32 

6*7 

32 

18-6 

32 29*8 

32 40*2 

32 50*2 

32 59-3 

33 7*8 

33 

15*8 

33 23*0 


52 

30 15-1 

30 29-2 

30 42-8 

30 

55-8 

31 

8*0 

31 

19*9 

31 31*1 

31 41*5 

31 51*5 

32 0-7 

32 9*3 

32 

17*3 

32 24*7 

3 

56 

29 16-8 

29 30'8 

29 44*3 

29 

57*2 

30 

9*5 

30 

21*2 

30 32*4 

30 42*8 

30 62-8 

31 2*1 

31 10*8 

31 

19*0 

31 26*4 

4 

0 

28 18*6 

28 32-4 

28 45*8 

28 

58-6 

29 

10*8 

29 

22*5 

29 33-7 

29 44*2 

29 54*2 

30 3-5 

30 12*4 

30 

20*6 

30 28-1 


4 

27 20*1 

27 33'9 

27 47*3 

28 

0-0 

28 

12*2 

28 

23*8 

28 35*0 

28 45-5 

28 55*6 

29 5*0 

29 13*8 

29 

22*2 

29 29*9 


8 

26 21'9 

26 35-5 

26 

48-7 

27 

1*4 

27 

13*4 

27 

25*1 

27 36*3 

27 46*8 

27 57*0 

28 6*4 

28 15*4 

28 23*8 

28 31*7 


12 

25 23-4 

25 37*0 

25 

50*2 

26 

2*7 

26 

14*8 

26 

26*4 

26 37*6 

26 48*2 

26 58-3 

27 7*8 

27 16*9 

27 

25*5 

27 33*4 


16 

24 25-1 

24 38*6 

24 

51*6 

25 

4*1 

25 

16*1 

25 

27*7 

25 39*0 

25 49*5 

25 59*7 

26 9*3 

26 18*5 

26 

27*1 

26 35*2 


20 

23 26’6 

23 40*0 

23 

53*0 

24 

5*5 

24 

17*5 

24 

29*0 

24 40*2 

24 50*9 

25 1*1 

25 10*8 

25 20*0 

25 

28*8 

25 37*1 


24 

22 28-1 

22 41*5 

22 

54*4 

23 

6*8 

23 

18-8 

23 

30*4 

23 41*6 

23 52*2 

24 2*5 

24 12*3 

24 21*6 

24 

30*6 

24 38*9 


28 

21 29‘7 

21 42‘9 

21 

55-8 

22 

8*2 

22 

20-1 

22 

31*7 

22 42*9 

22 53*6 

23 3*9 

23 13*8 

23 23*2 

23 

32*3 

23 40*8 


32 

20 31-2 

20 44*3 

20 

67*1 

21 

9*5 

21 

21*4 

21 

33*0 

21 44*2 

21 55*0 

22 5*4 

22 15*3 

22 24*9 

22 

34*0 

22 42*7 


36 

19 32-7 

19 46*8 

19 

58*5 

20 

10*8 

20 

22*7 

20 

34*3 

20 45*6 

20 56*3 

21 6*9 

21 16*8 

21 26*5 

21 

35*8 

21 44*6 


40 

18 34'2 

18 47*2 

18 

59*9 

19 

12*2 

19 

24*0 

19 

35*6 

19 46*9 

19 57*8 

20 8*3 

20 18*4 

20 28*1 

20 

37*6 

20 46*5 


44 

17 35‘6 

17 48*6 

18 

1*2 

18 

13*5 

18 

25*3 

18 

36*9 

18 48*3 

18 59*2 

19 9*8 

19 20*0 

19 29*9 

19 

39*4 

19 48*5 


48 

16 37*1 

16 49*9 

17 

2'5 

17 

14*7 

17 

26*6 

17 

38*3 

17 49*6 

18 0*6 

18 11*3 

18 21*6 

18 31*5 

18 

41*2 

18 50*5 


52 

15 38'5 

15 51*3 

16 

3*8 

16 

16*1 

16 

27*9 

16 

39*6 

16 51*0 

17 2*0 

17 12*8 

17 23*1 

17 33*3 

17 

43*0 

17 52*5 

4 

56 

14 39*9 

14 52*6 

15 

6*2 

15 

17*4 

15 

29*3 

15 

41*0 

15 52*4 

16 3*5 

16 14*3 

16 24*8 

16 35*0 

16 

45*0 

16 54*5 

5 

0 

13 41*3 

13 54*0 

14 

6*5 

14 

18*7 

14 

30*6 

14 

42*3 

14 53*8 

15 4*9 

15 15*9 

15 26*4 

15 36*8 

15 

46*8 

15 56*6 


4 

12 42-7 

12 55*3 

13 

7*8 

13 

20*0 

13 

31*9 

13 

43*7 

13 55*2 

14 6*4 

14 17*4 

14 28*1 

14 38*5 

14 48*8 

14 58*7 


8 

11 44*0 

11 56*6 

12 

9*1 

12 

21*3 

12 

33*3 

12 

45*0 

12 56*6 

33 7*9 

13 19*0 

13 29*7 

13 40*3 

13 50-7 

14 0*8 


12 

10 45*4 

10 58-0 

11 

10*4 

11 

22*6 

11 

34*6 

11 

46*4 

n 58*0 

12 9*4 

12 20*6 

12 31*4 

12 42*2 

12 

52*7 

13 2*9 


16 

9 46'8 

9 59*4 

10 

11*8 

10 

23*9 

10 

35*9 

10 

47*8 

10 59*5 

11 10*9 

11 22*2 

11 33*2 

11 44*0 

11 

54*7 

12 5*1 


20 

8 48-1 

9 0*7 

9 

13-1 

9 

25*3 

9 

37*2 

9 

49*2 

10 0*9 

10 12*4 

10 23*8 

10 34*9 

10 45*9 

10 56*7 

11 7*3 


24 

7 49*5 

8 2*0 

8 

14*4 

8 

26*6 

8 

38*6 

8 

50*5 

9 2*4 

9 14*0 

' 9 25*5 

9 36*7 

9 47*8 

9 68-8 

10 9*5 


28 

6 50-8 

7 3*3 

7 

15-.7 

7 

28*0 

7 

40*0 

7 

52*0 

8 3*9 

8 15*5 

> 8 27*1 

8 38*5 

i 8 49*8 

9 

0*9 

9 11*8 


32 

5 62-1 

6 4-6 

6 

17*0 

6 

29*3 

6 

41*4 

6 

53*4 

7 5*4 

7 17*1 

7 28*8 

i 7 40*3 

; 7 51*7 

8 

3*0 

1 8 14*1 


36 

4 53-4 

5 5*9 

5 

18*3 

5 

30*6 

5 

42*8 

5 

54*9 

6 6*9 

6 18*7 

’ 6 30*5 

^ 6 42-1 

6 53*7 

7 

5*2 

7 16*4 


40 

3 54*8 

4 7*2 

4 

19-7 

4 

32*0 

4 

44*2 

4 

56*3 

5 8*4 

5 20*4 

: 5 32*3 

i 5 44*C 

) 5 55*7 

6 

7*3 

6 18*8 


44 

2 66-1 

3 8*5 

3 

21*0 

3 

33*3 

3 

45*5 

3 

57*8 

4 10*0 

1 4 22*0 

1 4 34*1 

4 45*9 

► 4 57*7 

5 

9*5 

5 21*2 


48 

1 57‘4 

2 9*8 

2 

22*3 

2 

34*7 

2 

46*9 

2 

59*3 

3 11*5 

3 23*7 

’ 3 35*9 

' 3 47*9 

5 3 59*6 

4 

11*6 

S 4 23*6 


52 

0 58-7 

1 11*2 

1 

23*6 

1 

36*1 

1 

48*4 

2 

0*7 

2 13*1 

2 25*4 

: 2 37*7 

' 2 49*^ 

5 3 1*9 

3 14*1 

. 3 26*1 

5 

56 

0 0-0 

0 12*5 

0 

24*9 

0 

37*4 

0 

49*9 

1 

2*3 

1 14*7 

1 27*1 

. 1 39*5 

i 1 51*^ 

5 2 4*1 

2 

16*^ 

t 2 28*6 

6 

0 


The thin horizontal line indicates the passage oyer the Prime Vertical. 
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Westerly 

I 

Hour 

Angle. 

13 ° 

14 ^ 1 

h. m. 

O 1 

O f o 

21 0 

46 6-7*^ 

16 10-2 46 

20 56 

45 8-4^ 

15 12-0 45 

52 

44 10-1 

14 13-9 44 

48 

4B 11-8^ 

13 15-8 43 

44 

42 13*5^ 

12 17-7 42 

40 

41 15*2^ 

41 19-7 41 


TRUE ALTITUDE OF BODY. 


LATIT UDE 12°. 

DECLINATION — Same Narr>,e as — latitude. 


Westerly 

Hour 

10 Angle. 



36 40 17-0 40 21-5 40 25-340 
32 39 18-7 39 23-5 39 27-4 39 
28 38 20-5 38 25-4 38 29-6 38 

24 37 22-237 27-437 31-737 

20 36 24-1 36 29-3 36 33-9 30 
16 35 25-9 35 31-335 36-135 
12 34 27-7 34 33-3 34 38-3 34 
8 33 29-6 33 35-3 33 40-5 33 
4 32 31-4 32 37-4 33 42-832 


25-741 27-441 28-141 28-041 
28-140 30-140 31-140 31-240 
30-639 32-739 34-039 34-639 
32-838 35-338 37-038 37-838 
35-237 38-037 39-937 41-137 

37-736 40-7 36 42-836 44-336 
40-135 43-3 35 45-8 35 47-635 
42-5 34 46-1 34 48-8 34 50-9 34 
45-033 48-7 33 51-833 54-133 
47-4 32 51-5 32 54-7 32 57-5 32 


8-546 4-445 59-245 52-945 45-6 
12-245 8-545 3-844 58-044 51-2 
16-944 12-644 8-444 3-043 56-9 
19-643 16-743 12-943 8-043 2-3 
23-2 42 20-8 42 17-442 13-042 7-8 

26-841 24-941 21-941 17-941 13-2 
30-540 28-840 26-340 22-940 18-6 
34-139 32-939 30-839 27-739 23-9 
37-838 36-938 35-238 32-538 29-2 
41-437 40-937 39-537 37-437 34-6 

45-036 44-836 43-936 42-236 39-8 
48-635 48-835 48-335 47-035 46-0 
62-234 52-834 62-734 51-834 50-3 
55-833 56-833 57-133 56-633 65-5 
69-533 0-833 1-433 1-433 0-7 


20 0 31 33-3 31 

19 56 30 35-230 
62 29 37-1 29 
48 28 39-0 28 
44 27 40-9 27 

40 26 42-9 26 
36 25 44-9 25 
32 24 46-9 24 
28 23 49-0 23 
24 22 51-022 


39-431 45-031 49-931 54-231 57-832 0-832 3-232 4-832 5-932 6-132 5-8 

41-5 30 47-3 30 52-4 30 57-0 31 0-831 4-231 6-831 8-8 31 10-2 31 10-9 31 11-0 

43-629 49-629 54-929 59-830 3-930 7-430 10-530 12-830 14-630 15-630 16-2 

45-728 51-928 57-529 2-629 7-029 10-929 14-129 16-829 18-929 20-529 21-4 

47-827 54-228 0-028 5-428 10-028 14-228 17-828 20-828 23-428 26-228 26-6 

60-026 56-627 2-627 8-227 13-127 17-627 21-627 24-927 27-727 30-027 31-8 

52-225 59-026 5-226 11-026 16-226 21-026 26-326 29-026 32-226 34-826 37-0 

54-4 25 1-4 25 7-9 25 13-925 19-4 25 24-525 29-0 25 33-125 36-7 25 39-625 42-2 

56-624 3-824 10-524 16-824 22-624 27-924 32-824 37-224 41-124 44-624 47-6 

58-823 6-223 13-223 19-723 25-823 31-423 36-623 41-323 46-623 49-323 62-8 


20 21 53-1 22 1-1 22 8-722 15-922 22-722 29-022 35-022 40-422 46-422 50-122 64-222 68-0 

16 20 05-221 3-421 11-221 18-621 25-721 32-321 38-521 44-321 49-621 54-621 69-122 8,-3 

12 19 57-320 5"7 20 13-7 20 21 -4 20 28-7 20 35-5 20 42-0 20 48- 1 20 53 -9 20 59-1 21 4-121 8 6 

8 18 59-5 19 8-0 19 10-3 19 24-2 19 31-719 38-8 19 45-619 62-1 19 58-1 20 3-820 9-020 13-9 

4 18 1-6 18 10-4 18 18-9 18 27-018 34-818 42-2 18 49-318 66-0 19 2-4 19 8-419 14-0 19 19-3 

IQ 0 17 3-9 17 12-8 17 21 -5 17 29-8 17 37-9 17 45-6 17 62-9 18 0-0 18 6-7 18 13-018 19-018 24-7 

18 56 16 6-1 16 15-3 10 24-1 16 32-7 10 41-016 48-910 50-617 4-0 17 11-0 17 17-7 17 24-017 30-1 

52 15 8-4 16 17-7 16 26-8 15 35-615 44-1 15 62-4 16 0-4 16 8-016 15-4 16 22-416 29-116 35-6 

48 14 10-6 14 20-2 14 29-5 14 38-6 14 47-4 14 55-8 15 4-1 15 12-1 15 19-8 15 27-2 15 34-315 41-1 

44 13 13-0 13 22-7 13 32 313 41-513 50-013 59-4 14 7-914 16-214 24-2 14 32-014 39-514 46-7 

40 12 15-312 25-312 35-1 12 44-612 53-913 2-9 13 11-813 20-313 28-713 36-913 44-713 52-3 

36 11 17-7 11 27-9 11 37-911 47-6 11 57-212 6-5 12 15-7 12 24-512 33-212 41-712 49-912 57-9 

32 10 20-2 10 30-6 10 40-710 50-711 0-011 10-211 19-611 28-811 37-811 46-611 55-212 3-6 

28 9 22-6 9 33-2 9 43-6 9 53-910 4-0 10 13-8 10 23-6 10 33-1 10 42-5 10 51;6 11 0-611 9-3 

24 8 25-1 8 35-9 8 46-6 8 67-0 9 7-4 9 17-6 9 27-6 9 37-5 9 47-1 9 66-710 5-910 15-1 

20 7 27-6 7 38-6 7 49-5 8 0-2 8 10-9 8 21-3 8 31-7 8 41-9 8 51-9 9 1-7 9 11-4 9 20-9 

16 6 30-2 6 41-4 6 52-6 7 3-5 7 14-5 7 25-2 7 35-8 7 46-3 7 66-7 8 6-9 8 16-9 8 26-9 

12 5 32-8 5 44-2 6 55-6 6 6-9 6 18-1 6 29-1 6 40-0 6 50-8 7 1-5 7 12-1 7 22-5 7 32-8 

8 4 35-4 4 47-1 4 58-7 5 10-2 5 21-7 5 33-0 5 44-2 5 55-4 6 6-4 6 17-4 6 28-1 6 38-8 

4 3 38-1 3 50-0 4 1-9 4 13-6 4 25-3 4 37-0 4 48-5 5 0-0 5 11-4 6 22-6 5 33-8 5 44-9 


2 40-8 2 53-0 3 5-1 3 17-1 3 29-1 3 41-0 3 52-9 4 4-7 4 16-4 4 28-0 4 39-6 4 61-l| 
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TRUE ALTITUDE OF BODY. 


LATITUDE 12°. 



DECLINATION — 

contrary 

Name to — 

* LATITUDE. 

o 

o 

o 

2° 3° 4° 

5° 6° 

o 

00 

o 

9° 10° 11° 12° 


"Westerly 

Hour 

Angle. 


24 0 78 0-077 0-0 76 

23 56 77 57-5 76 57*7 75 
52 77 50-276 50-9 75 
48 77 38-2 76 39-8 75 
44 77 21-6 76 ' 24-4 75 

40 77 0*8 76 5*0 75 
I 36 76 36-2 75 42*0 74 
32 76 8-0 75 15-5 74 
28 75 36-6 74 46*0 73 
24 75 2*4 74 13*5 73 

20 74 25*6 73 38*5 72 
16 73 46-5 73 1*2 72 
12 73 5*5 72 21-8 71 
8 72 22*7 71 40*7 70 
4 71 38-4 70 57-9 70 


Westerly 

Hour 


0-075 0*074 0*073 0*072 0*071 0*070 0*069 0*068 0*067 0 - o |66 0*0 0 

57*9 74 58*073 58*072 58*371 58*470 58*369 58-568 58*567 58*666 58 * 7,65 58*8 

51*674 52*1 73 52*672 53*071 53*670 63*969 54*268 54*367 54*566 54*965 55*2 

41*274 42*473 43*372 44*4 71 45*470 46*069 46*968 47-267 47*866 48*465 49*0 

26-9 74 28*973 30*672 32*371 34*170 35*269 36*768 37*667 38*566 39*565 40*4 

8*974 11*973 14*672 17*271 19*770 21-669 23*568 25*267 26*766 28*165 29*5 

47*373 51*772 55*271 58*871 2*570 5*169 7*868 10*067 12*366 14*465 16*3 

22*473 28*272 32*971 37*670 42*269 46*068 49*567 52*566 55*465 58*465 0*9 

54*373 1*672 7*971 13*670 19*369 24*168 28*767 32*566 36*365 39*964 43*3 

23*572 32*271 40*070 47*269 54*068 59*868 5*467 10*466 15*065 19*364 23*4 

50*1 72 0*571 9*670 18*269 26*468 33*267 39*966 45*965 51*564 56*864 1*6 

14*671 26*470 37*069 46*968 56*468 4*667 12*366 19*365 25*964 32*263 38*0 

36*970 50*370 2*369 13*668 24*367 33*966 42*865 50*864 58*4 64 5*763 12*4 

57*1 70 12*369 25*868 38*467 50*567 1*1 66 11*365 20*564 29*263 37*362 45*0 

15*869 32*468 47*568 1 *5 67 14*7 66 26*7 65 38*0 64 48*4 63 58*2 63 7*362 15*9 0 


23 0 70 52*6 70 13 

22 56 70 5*7 69 28 
52 69 17*6 68 41 
48 68 28*6 67 53 
44 67 38*8 67 5 

40 66 48*2 66 15 
36 65 56*9 65 25 
32 65 5*0 64 34 
28 64 12*5 63 43 
24 63 19*6 62 51 

20 62 26*1 61 58 
16 61 324 61 5 
12 60 38*2 60 12 
8 59 43*7 59 18 ' 
4 58 48*9 58 24 ' 


7 69 33*2 68 51*0 68 7*5 67 22*9 66 37*5 65 50*6 65 3*2 64 14*5 63 25*5 62 35*761 45*4 1 0 

1 68 49*268 8*467 26*166 42*865 58*765 13*264 26*763 39*362 51*262 2*761 13*3 4 

5 68 3*867 24*466 43*466 1*465 18*564 34*163 49*063 2"562 15*761 28*060 39*8 8 

767 17*466 39*365 59*565 18*864 37*063 53*863 9*762 24*661 38*760 52*160 4*7 12 

2 66 29*965 53*065 14*664 34*963 54*363 12*362 29*461 45*461 0*660 14*959 28*6 16 


7 65 41*665 5*964 28*563 50*063 10*662 29*761 47*961 4*960 21*1 59 36*658 51*2 

4 64 52*664 17*963 41*663 4*262 25*961 46*161 5*360 23*359 40*658 57*158 12*8 

6 64 2*663 29*062 53*862 17*561 40*361 1*560 21*759 40*858 59*1 58 16*657 33*1 

063 12*162 39*562 5*461 30*160 53*860 16*059 37*358 57*458 16*657 35*056 52*6 

062 20*961 49*461 16*260 41*960 6*559 29*758 52*058 13*057 33*256 52*656 11*0 

461 29*360 58*660 26*359 52*959 18*558 42*758 5*9 57 27*856 49*056 9*355 28*6 

560 37*260 7*359 35*859 3*458 29*957 55*057 19*056 41*956 4*055 25*154 45*5 

0 59 44*6 59 15*4 58 44*9 58 13*2 57 40*6 57 6-5 56 31*5 55 55*3 55 18*2 54 40*3 54 1*4 

3 58 51*4 58 23*2 57 53*4 57 22*6 56 50*7 56 17*5 55 43*4 55 8*0 54 31*8 53 54*6 53 16*8 

257 57*957 30*457 1*556 31*456 0*4 55 28*0 54 54*6 54 20*1 53 44*7 53 8*552 31*2 


22 0 57 53*9 57 29*7 57 4*356 37*356 
21 56 56 58*5 56 35*0 56 10*2 55 44*055 
52 56 2*9 55 40*0 55 15*7 54 50*2 54 
48 55 7*154 44*7 54 21*153 56*153 
44 54 11*2 53 49*3 53 26*1 53 1*7 52 

40 53 15*052 53*552 31*052 7*251 
36 52 18*751 57*651 35*651 12*350 
32 51 22*151 1*650 40*050 17*249 
. 28 50 25*550 5*349 44*249 21*848 
24 49 28*749 9*048 48*248 26*348 

20 48 31*848 12*447 52*047 30*647 
16 47 34*847 15*846 55*846 34*846 
12 46 37*646 18*945 59*345 38*845 
8 45 40*445 22*145 2*844 42*744 
4 44 43*144 25*0 44 6*243 46*343 


9*155 39*855 9*5 54 37 
16*4 54 47*754 18*2 53 47 
23*353 55*353 26*552 56 
29*853 2*652 34*452 4 
36*152 9*4 51 42*0 51 13 

42*051 16*050 49*1 50 21 
47*850 22*249 56*049 28 
53*249 28*349 2*5 48 35 
58*448 34*048 8*8 47 42 
3*3 47 39*4 47 14*8 46 49 


•954 5*353 31*652 57*1 52 21*551 45*3 2 0 

•453 15*652 42*652 8*951 34*250 58*6 4 

•352 25*351 53*051 20*050 46*1 50 11*3 8 

•951 34*551 3*1 50 30*749 57*649 23*6 12 

•1 50 43*450 12*649 41*049 8*648 35-3 16 

•049 51*849 21*748 50*848 19*147 46*5 20 

•449 0*048 30*548 0*2 47 29*2 46 57*3 24 

•548 7*847 38*947 9*346 38*846 7*6 28 

•447 15*246 47*046 18*045 ' 48*245 17*6 32 

*046 22*345 54*745 26*344 57*1 44 27*2 36 


8*146 44*746 20*645 55*345 29*245 2*1 44 34*344 5*843 36*4 
12*745 49*845 26*145 1*344 35*844 9*343 42*043 14*042 45*3 
17*1 44 54*644 31*444 7*1 43 42*1 43 16*242 49*442 22*041 53*8 
21*343 59*343 36*543 12*742 48*242 22*741 56*641 29*741 2*1 
25-443 3*842 41*542 18*1 41 54*041 29*1 41 3*4 40 37*1 40 10*0 2 


21 0 143 45*7 43 27*9 43 9*442 49*942 29*342 8*2 41 46 * 2 41 23*3 40 59*7 40 35*2 40 10*1 39 44*2 39 17*71 
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TRUE ALTITUDE OF BODY. 


LATITUDE 12 ^ 


■Westerly 

DECLINATION — contrary Name to — latitude. 


Westerly 

Hour 

Angle. 

13 ° 14 ° 15 ° 16 ° 17 ° 

18 ° 19 ° 20 ° 21 ° 22 ° 23 ° 

• o 

Angle. 


h. m. ' 

24 0 65 0* 

23 56 64: 58- 
62 64 55- 
48 64 49* 
44 64 41- 

40 64 SO- 
BS 64 18- 
32 64 3- 
28 63 46- 
' 24 63 27- 

20 63 6- 
16 62 43- 
12 
s 

4 


0-063 0-062 0-061 0-060 0-069 0-058 
58-862 59-061 58-960 59-159 59-058 69-157 
55-462 55-661 65-860 56-059 56-158 56-257 
49-762 50-361 50-660 51-059 61-258 51-657 
41-9 62 42-761 43-3 60 44-0 59 44-5 5 8 45-157 

31-962 33-061 34-060 35-059 35-958 36-757 
19-662 21-361 22-760 24-1 59 25-368 26-557 
5-362 7-561 9-4 60 11-3 59 12-9 58 14-5 67 

48-961 51-860 64-1 59 66-658 58-758 0-857 
30-861 34-060 37-1 59 40-058 42-857 46-456 


10-461 14-560 18-1 59 21-858 25-157 28-356 31 
48-3 60 63-1 59 57-6 59 1-868 6-867 9-566 13 


-057 0-056 0-055 0-054 0-0 
-156 59-165 59-254 69-153 59-3 
-456 56-565 66-654 56-653 66-8 
-956 62-1 55 62-454 52-553 62-9 
-566 46-0 65 46-6 54 46-8 53 47-4 

-456 38-1 55 38-954 39-553 40-3 
-656 28-755 29-854 30-653 31-6 
;-066 17-5 65 18-9 64 20-063 21-4 
1-866 4-655 '6-464 8-063 9-7 
-855 50-1 64 52-4 53 54-4 52 56-5 

-365 34-1 54 36-863 39-352 41-9 
!•] 55 16-664 19-853 22-762 25-8 
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TRUE ALTITUDE OF BODY. 


Westerly H6ur 
Angle. 


DECLINATION 


LATITUDE 12°. 


contrary Name to 
same Name as 


LATITUDE. 


Westerly Hour 
Angle. 


Same Contrary I q o 

Hame. Hanie. I 


Contrary Same 
Name. Name. 


h. m. ° ° ' 

21 0 43 45-713 27'9 13 9-442 49-942 

20 56 42 48-1 42 30-742 12-541 63-241 
62 41 60-641 33-441 15-540 56-640 
48 40 52-940 36-040 18-439 69-839 
44 39 55-2 39 38-5 39 21-2 39 2-9 38 

40 38 67-4 38 41-038 23-838 6-937 
36 37 59-6 37 43-4 37 26-5 37 8-836 
32 37 1-736 45-736 29 036 11-636 
28 36 3-7 35 47-9 35 31-6 35 14-4 34 
24 35 6-7 34 60-134 33-934 17-033 

20 34 7-7 33 52-333 36-333 19-633 
16 33 9-6 32 54-432 38-632.22-132 
12 32 11-431 56-431 40-831 24-531 
8 31 13-330 58-430 42-930 26-930 
4 30 15-1 30 0-329 46-129 29-229 


29-342 8-2 41 46-2 41 23-3 40 
33-2 41 12-3 40 60-8 40 28-3 40 
36-8 40 16-3 39 66-2 39 33-2 39 
40-3 39 20-2 38 59-6 38 37-8 38 
43-738 24-038 3-637 42-437 

47-1 37 27-637 7-636 46-736 
60-3 36 31-1 36 11-6 35 60-9.35 
63-4 35 34-5 35 16-2 34 .55-0 34 
56-4 34 37-834 18-8 33 58-9 33 
59-333 41-033 22-333 2-832 

2-1 32 44-132 26-7 32 6-6 31 

4-8 31 47-2 31 29-0 31 10-130 
7-5 30 60-130 32-2 30 13-6 29 
10-2 29 62-929 35-4 29 17-0 28 
12-7 28 66-8 28 38-4 28 20-4 28 


59- 740 35-240 10-1 39 44-2 39 17-7 3 0 

5-239 41-139 16-538 51-238 25-1 4 

10-4 38 46-9 38 22-6 37 57-8 37 32-3 8 

15-6 37 52-4 37 28-7 37 4-236 39-2 12 

20-4 36 57-7 36 34-4 36 10-6 35 45-9 16 

25-236 2-8 35 40-0 35 16-5 34 62-6 20 

29-736 7-934 46-434 22-433 68-7 24 

34-2 34 12-6 33 50-7 33 28-0 33 4-9 28 

38-5 33 17-4 32 55-7 32 33-6 32 10-8 32 

42-732 21-932 0-7 31 38-8 31 16-6 36 

46-8 31 26-4 31 5-5 30 44-130 22-0 40 

60- 7 30 30-6 30 10-1 29 49-129 27-6 44 

64-529 34-829 14-628 64-028 32-8 48 

68-328 38-828 19-027 58-727 37-9 62 

1-927 42-827 23-327 3-326 42-9 3 66 


20 0 29 16-8-39 
19 66 28 18-5 28 
62 27 20-127 
48 26 21-9 26 
44 25 23-4 25 

40 24 25-124 
36 23 26-6 23 
32 22 28-122 
28 21 29-7 21 
24 20 31-2 20 

20 19 32-7 19 
16 18 34-2 18 
12 17 35-6 17 
8 16 37-1 16 
4 15 38-5 15 


2-228 47-2 28 31-528 15-2 27 68-4 27 41-4 27 23' 

4- 027 49-127 33-7 27 17-6 27 1-126 44-2 26 26 

5- 826 51-126 .35-826 20-026 3-625 47-025 29' 
7-725 53-025 37-926 22-226 6-224 49-824 32 
9-424 55-024 39-9'24 24-4 24 8-623 62-4 23 36 

11- 223 56-823 42-0^23 26-623 10-922 55-0 22 38 

12- 822 58-622 44-o'22 28-822 13-321 57-621 41 
14-522 0-421 45-921 30’921 15-621 0-020 43 

16- 121 2-2 20 47-8 20 32-9 20 17-820 2-519 46 

17- 7 20 3-919 49-6 19 34-9 19 20-019 4-8 18 49 


527 6-426 46-626 27-426 7-825 47-7 4 

'726 8-825 50-326 31-525 12-224 52-4 
'825 12-124 63-924 35-424 16-423 67-0 
'724 15-423 57-523 39-223 20-623 1-6 
-723 18-523 0-9 22 42-9 22 24-0 22 5-8 

-522 21-622 4-321 46-621 28-521 10-1 
-221 24-621 7-520 60-120 32-420 14-3 
-9 20 27-6 20 10-719 63-619 36-1 19 18-3 
-6 19 30-4 19 13-8 18 57-0 18 39-8 18 22-3 
-1 18 33-2 18 16-8 18 0-3 17 43-4 17 20-2 


19- 319 5-618 51-4 18 36-9 18 22-118 7-1 17 51-6 17 36-0 17 19-817 3-5 10 40-9 16 30-0 

20- 818 7-217 53-317 38-8 17 24-217 9-4 16 64-1 16 38-6 16 22-816 6-615 50-316 33-6 

22- 417 8-916 65-016 40-7 16 26-216 11-6 16 66-5 15 41-315 25-616 9-814 53-014 37-2 

23- 9 16 10-5 16 56-716 42-6 16 28-316 13-8 14 58-9 14 43-8 14 28-4 14 12-7 13 50-9 13 40-8 

25-416 12-014 68-414 44-4 14 30-214 16-9 14 1-2 13 46-4 13 31-1 13 15-713 0-1 12 44-3 


17 0 19 0 14 39-914 26-814 13-614 0-113 46-2 13 32-213 18-0 13 3-5 12 48-7 12 33-812 18-012 3-311 47-6 6 0 7 0 

4 18 66 13 41-313 28-313 15-213 1-7 12 48-012 34-112 20-1 12 5-7 11 61-2 11 36-311 21-611 6-310 51-0 4 6 56 

8 52 12 42-712 29-712 16-7 12 3-411 49-7 11 35-911 22-1 11 7-9 10 63-510 38-910 24-110 9-3 9 54-2 8 62 

12 48 11 44-011 31-211 18-211 4-910 61-4 10 37-710 24-0 10 10-0 9 55-9 9 41-4 9 26-9 9 12-2 8 57-4 12 48 

16 44 10 46-410 32-610 19-710 6-5 9 53-1 9 89-6 9 26-0 9 12-1 8 58-1 8 43-9 8 29-6 8 15-1 8 0-6 16 44 

20 40 9 46-8 9 34-0 9 21-2 9 8-0 8 54-7 8 41-3 8 27-9 8 14-1 8 0-3 7 46-3 7 32-2 7 18-0 7 3-6 20 40 

24 36 8 48-1 8 35-4 8 22-6 8 9-6 7 56-3 7 43-1 7 29-.7 7 16-2 7 2-6 6 48-6 6 34-7 6 20-7 6 6-6 24 36 

28 32 7 49-5 7 36-8 7 24-1 7 11-1 6 58-0 6 44-7 6 31-6 6 18-2 6 4-7 5 50-9 5 37-2 6 23-5 5 9-6 28 32 

32 28 6 50-8 6 38-2 6 25-5 6 12-6 6 59-6 5 46-5 5 33-4 5 20 1 5 6-7 4 53-3 4 39-7 4 26-1 4 12-6 32 28 

36 24 5 52-1 5 39-6 5 26-9 5 14-1 5 1-1 4 48-2 4 35-2 4 22-0 4 8-8 3 55-5 3 42-1 3 28-8 3 16-3 36 24 

40 20 4 53-4 4 40-9 4 28-2 4 16-6 4 2-7 3 49-8 3 36-9 3 23-9 3 10-8 2 67-6 2 44-5 2 31-3 2 18-1 40 20 

44 16 3 54-8 3 42-2 3 29-7 3 17-0 3 4-2 2 61-4 2 38-7 2 25-8 2 12-8 1 59-8 1 46-8 1 33-9 1 20-8 44 16 

48 12 2 56-1 2 43 6 2 31-0 2 18-4 2 6-7 1 53-0 1 40-4 1 27-6 1 14-8 1 2-0 0 49-1 0 36-3 0 23-5 48 12 

52 8 1 57-4 1 44-9 1 32-4 1 19-8 1 7-1 0 54-6 0 42-0 0 29-4 0 16-8 0 4-l| 0 8-6 0 21-2 0 33-9 62 8 

17 66 4 0 58-7 0 46-2 0 33-7 0 21-3 0 8-6 0 3-9 16-3 0 28-8 0 41-3 0 63-9 1 6-4 1 18-8 1 31-2 5 66 4 

18 0 18 0 0 0-0 0 12-6 0 24-9 0 37-4 49-9 1 2-3 1 14-7 1 27-1 1 39-6 1 61-8 2 4-1 2 16-4 2 28-6 6 0 6 0 


*Tlie hea-vy zigzag line is the horizon line and separates contrary names from same names. 



Westerly Hour 
V Angle. 


DECLINATION 


TRUE ALTITUDE OF BODY. 

LATITUDE 12°. 

LATITUDE. 


101 


contrar y Name to 
same Name as 


Westerly Hour 
Angle. 


Declination 


Declination 


Same ' 

Name. 

Oontrary 

Name. 

h. m. 

h. m. 

15 0 

21 0 

4 

20 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 


13" 


16 


14 " 


38 50‘5 38 
37 58 '4: 37 
37 6*1 36 
36 13*5 35 
35 20*7 34 

34 27*7 34 
33 34*5 33 
32 41*0 32 
31 47*5 31 
30 53*5 30 

29 59*6 29 
29 5*4 
28 11*1 
27 16*6 
26 21 *91 


15 " 


23*4 30 
30*1 30 


36*5 


20 0 
19 56 

52 


25 27 
24 32- 
23 37* 
22 42* 
21 46* 


42*828 

48*827 

54*826 

0*525 


16 " 


17 " 


l37 24*8 36 55*0| 
36 34*4 36 5*2 


53*9] 

3*0 

, 11*8 35 43*7 
1 20*334 52*8 
: 28*5 34 1*5 


35 15*1 

34 24*7 33 56*0| 
33 34*0 33 


33 10*0 
32 18*2 
31 26*2|31 
59*0,30 34*0130 
6 


18° 


36 24*6' 
135 35*4 
134 45* 


19 ° 


32 43*0| 
31 51*8 
0*3 


32 15 
31 24* 
30 33 


129 


8*629 42* 
1 I 29 41*629 16*728 51 

028 


225 


6 

|24 11 *61 
I 23 16*9 
22 22*1 
I 2 I 27 


28 49 
27 56*1 
27 3*0 
32*626 9*9 
38*825 16*51 


35 53*6| 
35 5*0 
34 16*1 
33 26 
32 37*2 


8 30 
8 30 


20 ° 


35 22*1 
34 34*1 
33 45*7 
57 
|32 8 


'8 32 


21 ' 


22 " 


34 17*5 


4l31 47*4|31 18 
57*2 
6*8 
16*1 
128 25*2 


24*5 27 59*5 
I 27 32*127 7*6| 


26 39*6| 
25 46*7 
24 53 *81 


26 15*5 
25 23* 
24 30* 


I 24 44*8 24 22*9 24 0 
23 50*6 23 29*2 23 7 
I 22 56*3 22 35*3 22 14 
*22 1*9 21 41*3 21 20 


'221 7*420 47*1 20 26 


30 49 
130 29*2 30 0 
29 39*3 29 11 
I 28 49*2 28 21 
I 27 58*8 27 31 


23 " 


33 44*^ 


33 30*8 32 58*3 


) 32 43*6 
•9 31 56*1 
■4131 8*3 

7 30 20*2 
29 31*7 


|32 11 
131 24 

bo 37 


*027 
;*6 26 


8*1 
17*2| 

0 I 25 26*1 

24 34*8 24 10 
•2 23 43*3 23 19 


• 7 I 23 38*01*23 14*9 22 51*6 
21 59*6 
i21 7 


•320 32*2 
•8 19 37*0 


2 18 41*718 23*0' 


I20 12 *71 
19 17*9 


17 46 *31 
16 50*8 


16 12' 
15 16 
14 20 
13 24 
12 28 


il7 27*9 
16 32 


15 55*2 
14 69 
•6ll4 3 
13 7* 

2I12 11 * 


il9 52*8 
18 58*4 
I 18 3*9l 
17 9 
14 


■422 45*1 
021 52*1 
20 59*0 
20 5*6 


19 12*1 


6 18 18*5 17 58*1 


I22 22*6 

21 30*0 
|20 37*3 
19 44*4 


18 51*318 


24 ° 


33 10*9 
I 32 25*4 
39*6 
53*3 
6*7 


■8 31 
■9 30 
•6 30 


29 50*1 
29 2*3| 

28 43*028 14*1 
27 54*027 25*6 
27 4*626 36*8126 


■826 15*1 
•425 25*2 
•824 35*2 
•023 44*9 
•022 54*4| 


25 47*825 20*4 
24 58*624 31*7 


I 20 15*219 52* 
19 22*819 0* 


7 16 

15 37*5 15 19*5 
5 14 42*2 14 24*4 
8 13 46*613 29*3113 11 


•4 17 24*7 
1*1 16 30*8 
;*7 15 36*7 


14 42*6 14 23*8 14 4 


19 0 11 31*9 

18 56 |l0 35*5 
52 I 9 39*0 
8 42*4 
7 45* 

6 49*1^ 
5 52*4 
4 55*6 
28 I 3 58*7| 
24 I 3 1*8 


10 59*7 
10 3*8 
9 8*0 
8 12*0 
7 15*9 


118 0 


18 


0 46*4 

1 43*6 

2 40*8' 


1 I 2 34*1 
11 38*7 

,10 43*3 
9 47*8 
8 52 
7 56*6 
7 0 


12 16* 
111 21 * 


6 19*8 
5 23*6 
4 27*3 
3 31*0l 
2 34*6 


ll7 4*7] 
16 11*2 
15 17 


13 48*3 
1 I 2 53*9 
11 59*4 
11 4*8 


13 29*9 13 11 


810 


110 26 
9 31*6 
8 36*3 
7 41*0 
6 45*6 

5 50*1 
4 54*6 
3 58*8 
3 3*0| 
2 7*2 


10*1 
9 15*2 
8 20*3 
7 25 * 2 ' 
6 30*2 


•4 16 23* 


614 


12 35*8 
11 41*7 
10 47*5 

9 53*1 
8 68*7' 
8 4*1 
7 9*5 
6 14*7 


4 1 38*1 1 24*7 
6 0 41*6 0 28*5 


2 53*0 


1 11*3 
0 15*4 


5 35*01 
4 39*7 
3*44*4 
2 48*9 

1 53*5! 

0 57*9 

0 2 * 2 ! 


12 17* 
11 23’ 
10 30* 

9 36*1 
8 42*0 
7 47 
6 53*5 
5 59 


0 15*0 

1 11*6 

2 8*3 

3 5*1 


0 27*8 

1 24*2 

2 20*7 

3 17*1 


0 40*6 

1 36*7 

2 32*9 

3 29*1 


0 53*5 

1 49*3 

2 45*1 

3 41*0| 


5 19*8| 
4 24*9 
3 29 
2 34*9' 
1 39*7 

0 44* 


Contrary 

Name. 

Same 

Name. 

h. m. 

3 0 

h. m. 

9 0 

4 

8 56 

8 

52 

1 12 

48 

16 

44 


29 19*7 
28 32*5 
27 44*9 
26 57*0 
8*8 


24 9 * 0 ' 
23 19*3 
22 29*3 


22 27*8 22 3*6 21 39*0l 
21 36*421 12*720 48*620 24*3 
620 44*620 21*619 57*9 19 34*2 


919 

818 


19 7*1 
|l8 16*0 


|23 42*7| 

I 22 53*4j 
•22 3*9| 3 

I 2 I 14*2| 4 


1 I 8 43*8 
17 53*3 


17 46*9 17 24*9 
16 55*1 16 33 
I16 3*015 41 

15 10*814 50 


4 16 


14 I8*6|l3 58 

6*2ll2 46*3 


4 13 26 
I 12 33*4 
ill 40* 

10 47*7ll0 29 
9 54*6 


9 18*8 
8 25*1 
7 31*3 
6 37*4 
5 43*4 

4 49*3| 
3 56*1 
3 0*8 
2 6*5l 
1 12*0 

0 30*91 0 17*6 


12 14*011 64 

21 * 7 ' 

2 

9 36*6 


9 1*4 
8 8*1 
7 14*8 
6 21‘3l 
5 27*7 

4 34*0 
3 40*2 
2 46*2 
1 52 
0 58*2l 


17 2*6 
11*7 
■9 15 20*5 

1 14 29*3 

2 13 37*9 


111 2*7 
,10 10*7 
9 18*5 4 


8 43*8 
7 61*0 
6 68*0 
6 4*9’ 
5 11*7 

4 18* 

3 25*0 
2 31 
1 37*9 
0 44*2 


8 26*2 
7 33*8 
6 41*2 
5 48*6 
4 65*8 

4 3*0 
3 10*0 
2 16*9 
1 23*7 
0 30*4 


0 4*01 


0 10*9 

1 6*3 

2 1*8 

2 57*3 

3 52*9 


0 24*0j 

1 19*1 

2 14*2 

3 9*4 

4 4*7' 


0 37*21 

1 31*81 

2 26*7 

3 21*6 

4 16*4 


0 50* 2| 

1 44*6 

2 39*0 

3 33*5 

4 28*0 


0 9*5 

1 3*4| 

1 57*3 

2 51*3 

3 45*4| 

4 39*6 


0 23*0 

1 16*4 

2 10*0 
3 3*6 

3 67*3 

4 51*1 


6 0 


Crossing this line is also equivalent to a change of sign in the altitude from + to or itce versa, 




Westerly 

Hour 

Angle. 


TBVE ALTITUDE OF BODY. 


LATITUDE 13°. 


DECLINATION — Same Name as — latitude. 


h. iTi. 

24: 0 

23 fi6 


22 0 

21 i>6 

r>2 


sanhe l\ame as LATITUDE. Westerly 

“““ — — — — — . Hour 

^ 3° 4° 5° 6° 7° 8° 9° 10° 11° 12 o I Angle. I 

^ / o ;o fo I o to I o to to to t 

ll 0-084 0-085 0-086 0-087 0-088 0-089 0-0 0 

. 57*4 79 57*1 80 56*881 56*382 55*983 55*284 54*285 52*986 50*687 46*4*88 36*2 4 

70 61-077 50-378 49-379 48-380 47-181 45-682 43-683 41-184 37-685 32-686 25-087 12-2^ 48-4 8 

Ir 2-085 48-086 26-9!86 54-3 12 

76 24-077 21-878 18-679 14-880 10-181 4-781 57-982 49-483 38-384 23-785 3-885 36-4185 58-1 16 


76 5-277 
76 42-2 76 
75 15-8 76 
74 46-3 75 
74 14-0 76 

73 39-174 
73 2-0 73 
72 22-7 73 
71 41-7 72 
70 69-071 


1-2 77 66-278 50-779 44-080 36-981 26-282 14-382 59-283 40-184 15-384 43-085 1-0 

36- 577 29-978 22-479 13-680 2-880 60-081 34-782 16-082 62-883 24-083 48-084 3-4 

8-477 0-077 50-378 39-179 25-880 10-380 61-781 29-682 2-982 30-882 52-083 5-6 

37- 276 26-977 16-078 1-478 45-679 27-380 5-880 40-781 11-281 36-481 55-482 7-6 

3-076 50-776 36-877 20-978 2-978 42-179 18-1 79 50-380 18-280 41-180 68-481 9-4 


23 0 

22 CO 

r>2 

48 

44 


179 

45*2 

QO 

o 

1*0 

o 

oo 

11*2 

2 78 

oo 

CO 

179 

3*4 

79 

12*8 

7 77 

52*0 

'78 

5*7 

78 

14*6 

7 76 

54*9 

'77 

7*7 

77 

16*2 

5 75 

57*5 

76 

9*8 

76 

17*9 

8 75 

0*1 

75 

11*6 

75 

19*4 

9 74 

2*4 

74 

13*3 

74 

21*0 

7 73 

4*6 

73 

15*2 

73 

22*6 


-w X ^ IV OX ^ UU o 1/ -y /I ;50*y 71 5i5*i372 6*7 72 17*0 72 24 *2 
67 6-967 40-868 12-968 42-969 11-169 37-170 0-670 21-8 70 40-070 55-9 71 8-8 71 18-7 71 25-7 

66 17-566 60-367 21-267 50-368 17-468 42-569 6-069 25-469 43-069 58-470 10-870 20-370 27-3 

66 27-5 66 69-266 29-066 67-167 23-367 47-468 9-268 28-868 45-969 0-669 12-669 22-069 28-7 

64 36-765 7-4 65 36-4 66 3-466 28-766 62-067 13-067 32-067 48-468 2-7 68 14-4 68 23-6 68 30-4 
63 45-3 64 15-164 43-165 9-466 33-765 56-366 16-866 35-166 51-067 4-867 16-167 25-2671^9 
62 63-4 63 22-2 63 49-464 14-964 38-665 0-465 20-265 38-065 53-466 6-866 18-066 26-866 33-4 

62 1-062 29-0 62 65-363 20-163 43-164 4-3 64 23-3 64 40-7 64 65-6 65 8-865 19-765 28-366 36-0 

61 8-1 61 36-3 62 1-0 62 24-962 47-363 7-863 26-663 43-263 67-964 10-764 21-464 30-064.36-4 
60 14-860 41-361 6-361 29-661 51-262 11-362 29-362 45-863 0-063 12-663 23-163 31-563 38-0 

69 21-2 59 46-9 60 11-2 60 33-960 55-061 14-461 32-261 48-262 2-162 14-462 24-762 33-16° 39-6 
58 27-1 58 52-369 15-8.59 38-059 58-560 17-660 34-860 50-561 4-261 16-261 26-461 34-761 41-1 

67 32-8 57 67-4.58 20-358 41-859 2-059 20-659 37-459 52-760 6-160 18-060 27-960 36-260 42-6 

66 ,38-257 2-1 57 24-6,57 45-7 58 6-2 58 23-4 58 39-9 58 64-9 59 8-0 59 19-6 59 29-6 59 37-7,59 44-2 

66 43-3 56 6-6 66 28-7.56 49-2 57 8-3 57 26-1 57 42-2 67 57-0 58 9-8 58 21-3.58 31-1,58 39-3 58 45-8 

54 48-255 11-055 82-555 52*656 11-456 28-7.56 44-656 68-957 11-757 23-057 32-7 57 40-8 57 47-3 

63 52-954 15-154 36-154 55-955 14-255 31-355 46-7 56 0-9 56 13-456 24-756 34-356 42-356 48-9 


.52 .57-3 53 19 
62 1-5.52 22 

51 5-6 61 26 

60 9-5 50 30 
49 13-2 49 33 

48 16-8 48 36 
47 20-3 47 39 
■46 23-6 46 42 
45 26-9 45 45 
44 30-0 44 48 


1 53 39-653 59-054 17-054 33-654 49-055 2-855 15-255 26-355 35-8.55 43-955 50-4 
9 52 43 -1 53 1 - 9 53 19 -6 63 36-0 53 61 - 0 54 4-8 54 16-9 54 27-8 54 37-4 54 45-4 ,54 62-1 

551 46-352 4-8 52 22-152 38-2 52 53-1 53 6-6 53 18-7.53 29-5.53 38-9 53 47-053 53-7 

1 ,50 49-3 51 7-6 51 24-6 51 40-5 61 65-0 32 8-4 52 20-3 62 31-1 52 40-4 .52 48-5 52 55-3 

4 49 62-4 50 10-2 50 27-1 50 42-7 50 56-951 10-2 51 22-051 32-7 51 42-1 51 50-1 31 56-8 

748 55-249 12-949 29-349 44-749 58-950 11-950 23-6.30 34-2.30 43-6.50 51-650 58-6 
747 58-1 48 15-448 31-648 46-849 0-749 13-749 25-249 35-849 45-049 63-250 0-1 
■847 0-747 17-8 47 33-847 48-848 2-5 48 15-3 48 26-9 48 37-2 48 46-6 48 54-7 49 1-8 

646 3-446 20-2 46 36-046 50-7 47 4-4 47 17-0 47 28-4 47 38-9 47 48-1 47 56-3 48 3-4 

.5 45 6 -9 45 22 -5 45 38*0 45 52*646 6*146 18*7 46 30*046 40-4 46 49*7 46 57-9 47 5*1 


0 43 33-0 43 51-2 44 8-4 44 24-7 44 40-144 54-5 45 7-9 45 20-3 45 31-6 45 41-9 45 51-3 45 59.5 46 
2 The thin horizontal line indicates the passage over the Prime Vertical. 



Westerly 

Hour 


h. m. 

24 0 90 
23 56 89 
62 88 
48 87 
44 86 


TRUE ALTITUDE OF BODY. 


LATITUDE 13°. 


DECLINATION — sams Name as — latitude. 


9-284 

10-883 

12 - 382 

13 - 8 81 

16 - 4 80 

17 - 0 79 
: 18-5 78 

20-0 77 
1 21*6 76 


0-088 0-087 
36-387 46-686 
48-887 12-886 
55-086 28-1 85 
59-085 38-085 

2-2 84 46-384 
4-9 83 50-683 
. 7-1 82 65-2 82 

! 9-4 81 59-1 81 

11-5 81 2-5 80 

113-4 80 5-679 
> 15-7 79 8-678 
1 17-678 11-278 
' 19-377 13-877 
; 21-2 76 16-376 


18-383 43-7 83 3-4 82 18 * 
27-782 57-582 21-481 40 * 
35-382 8-6 81 36*2 80 59 
41-681 17-980 48-780 15 
47-180 25-9 79 59-4 79 28 

52-079 32-8 79 9-0 78 40 
56-378 38-9 78 17-1 77 51 
0-277 44-6 77 24-5 77 0 

3-976 49-576 31-1 76 8 
7-3 75 54-1 75 37*2 75 16 



21 ° 

22 ° 

23 ° 24 ° 

/ 

r 0 

r 

r o 1 

o 

o 

CO 

2 0-08 

1 0-08 

0 0-079 0-0 

56-08 

1 56*58 

0 57*0 7 

9 57-3 78 57-6 

41-68 

1 46*4 8 

0 48-07 

9 49-4 78 50*3 

25*98 

1 30*18 

0 33-5 7 

9 36*0 78 38-4 

1-28 

1 7*08 

0 13*5 7 

9 18*378 22-0 

31-18 

iO 40-9 7 

'9 49-07 

'8 66-1 78 1-6 

56-58 

50 9-57 

’9 20-4 7 

’8 29-9 77 37-2 

18-37 

^9 34-3 7 

'8 48-3 7 

7 59-9 77 9*5 

37 - 2 ^ 

^8 56*37 

'8 12-6 7 

7 - 26-9 76 38*7 

53 - 6 " 

^8 15-47 

7 34*4 7 

76 51-0 76 5*2 

8-27 

77 32 - 5 7 

T ) 53 - 9 : 

76 12*8 75 29*3 

20 - 9 ' 

7 Q 47*77 

T ) 11 - 4 ' 

75 32*8 74 51*3 

1 82 - 5 ' 

re 1-2 7 

75 27 * 4 ' 

74 50*8 74 11-4 


Westerly 

Hour 



9 75 42-975 13-974 
5 74 52-4 74 25*0 73 


41-8 74 7-2 73 30-0 
55*0 73 22-4 72 47*0 


23 0 75 23-2 75 23-2 75 

22 56 74 24-9 74 25-0 74 
52 73 26-4 73 26-7 73 
48 72 27-9 72 28*5 72 
44 71 29-5 71 30-2 71 

40 70 31-1 70 32-1 70 
36 69 32-7 69 33-8 69 
32 68 34-2 68 35-6 68 
28 67 35-9 67 37-5 67 
24 66 37-566 39-366 

20 65 39-1 65 41-1 65 
16 64 40-7 64 42-7 64 
12 63 42-2 63 44-6 63 
8 62 44-0 62 46-4 62 
4 61 45-4 61 48-2 61 

22 0 60 47-2 60 49-9 60 

21 56 59 48-8 59 51*7 59 
52 58 50-4 58 53*6 58 
48 57 52-1 57 55-3 57 
44 56 53-8 56 57-2 56 

40 55 55-5 55 59*0 56 
36 54 57-1 55 0-9 55 
32 53 58-9 54 2*7 54 
28 53 0 * 5 53 4 - 6 52 
24 52 2*3 52 6*4 5 S 

20 51 4-0 51 8-4 5 ] 
16 50 5-8 50 10-2 5 ( 
12 49 7*6 49 12 -Hi 
8 48 9-3 48 14-1 44 
4 47 11-1 47 16 - 04 ' 


18-6 75 10-6 74 58*5 74 42-7 74 23-7 74 
20-974 13*774 2*4 73 48*073 30*273 
23-2 73 16*5 73 6*3 72 52*9 72 36*4 72 
25-4 72 19-472 10*071 57*571 42*271 
27-771 22-371 13-571 2*070 47-570 

29*870 25*070 17*070 6*269 52-869 
31-969 27-669 20*269 10*368 57*668 
34-1 68 30-2 68 23*4 68 14*168 2-4 67 
36-267 32-767 26*467 17-967 6*866 
38-366 35*266 29*566 21*566 11*365 

40-3 65 37-7 65 32-4 65 25*165 15*6 65 
42-4 64 40*0 64 35*4 64 28-6 64 19*6 64 
44*463 42-4 63 38*2 63 32*063 23*7 63 
46-5 62 44-9 62 41*0 62 35*4 62 27*6 62 
48*561 47-361 43*861 38*661 31*561 


1-073 35-573 7-1 72 36 - 
9-072 45*1 72 18*571 49 
16*671 54-071 28*9 71 1 
23-671 2*4 70 38*6 70 12 
30-2 70 10-2 69 47*9 §9 22 

36*3 69 17*7 68 56*4 68 33 
42-4 68 24*5 68 4-6 67 42 
48-0 67 31*4 67 12*4 66 51 
53-5 66 37 * 7.66 19-8 65 59 
58-665 43*8 65 26-9 65 7 

3-664 49-7 64 33*7 64 15 ' 
8-5 63 55-3 63 40*2 63 23 
13-2 63 0-9 62 46*6 62 30 
17-8 62 6-1 61 52-7 61 37 
22-361 11-4 60 58-560 44 


3 72 2*7 1 

2 71 17-2 

2 70 30-9 
5 69 43-6 
9 68 55-7 

0 68 7-0 

4 67 17-7 

3 66 27-8 

8 65 37-5 

9 64 46*7 

7 63 55*5 

2 63 4*0 

4 62 12-1 

3 61 20-0 

•ileo 27-6 1 


50 - G «0 49-6 60 46-6 60 41 
52-6 i 59 B 2-0 59 49-3 59 45 
54-7 .BS 64 - 3.68 62 - 0.68 48 
66 - 7.67 66 - 7,67 64 - 7.67 61 
58-7 56 69-056 67-366 64 

0 - 9.66 1-3 66 0-0 5.6 57 

2 - 95(6 3-665 2 - 6.65 0 

: 4 - 9(64 . 6-964 6 - 3.64 3 

; 6-953 8 - 3.63 8-053 6 

! 9 - 1(62 10-652 10 - 6(62 9 

. 11-251 12-951 13 - 2.61 12 ' 
) 13 - 3.60 16 - 4.60 15 - 9.60 16 ' 
) 15-449 17-649 18-449 18 
i 17-548 19-948 21-148 21 
f 19-647 22-347 23-747 24 


860 35-460 26-760 : 
0 69 38 - 9.69 30-9 59 : 
1.68 42 - 6.58 35-1 58 : 
' 2.67 46-057 39'267 : 
'366 49-6 56 43 - 2,66 

- 3,66 63-1 .65 47-3 56 
- 3.64 66 - 6,64 51-1 54 
• 4.64 0-0 53 65 - 1.63 

•4 53 3 - 4.62 68 - 9.52 
•3 52 6-8 52 2-6 51 

- 3.61 10-061 6-651 
• 3.60 13-4 50 10 - 2.60 
-2 49 16-6 49 13-9 49 
-148 20-0 48 17-6 48 
•047 23-347 21-347 


16-3 60 4 - 3,69 . 60 - 6.59 35-0 2 0 

21-359 9-968 67-058 42-1 4 

26 - 1 .68 16 - 5.68 3 - 2,67 49-1 8 

30-8 57 20 - 8.67 9 - 2.66 56-0 12 

35-456 26 - 0.66 16 - 2.66 2-5 16 

39 - 9(65 31-2 5,6 20 - 9 . 6.6 8-9 20 

44 - 5.64 36 - 1.64 26 - 5.54 15-3 24 

48-853 41 - 1 .63 32 - 0.63 21-5 28 

53-162 46-0 52 37 - 6.62 27-5 32 

57-451 50 - 8.61 42 - 9.61 33-6 36 

1-650 . 66 - 5.60 48 - 2.60 39-4 40 

5 - 8(60 0-249 53-.649 45-4 44 

10-049 4-9 48 58-6 48 60-9 48 

14-148 9-5 48 3-7 47 56-6 62 

18-247 14-047 8-847 2-3 2 56 


0 146 12-846 17-946 21-746 24-746 26-346 27-046 26-646 26-046 22-346 18-646 13-846 7 - 8 | 


2 
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TRUE ALTITUDE OF BODY 


LATITUDE 13°. 




DECLINATION - 

— same Navie as 

— LATITUDE. 



0 ° 


2 ° 3 ° 4 ° 

5 ° 6 ° 7 ° 

8 ° 9 ° 10 ° 

11 ° 

12 ° 


Westerly 

Hour 

Angle. 


h. m. ° ° ° ° ' r ' ° ‘ 

21 0 43 33-0 43 51-2 44 : 8*4 44 24*744 40*1 44 64 

20 56 42 35-942 63-843 10-843 26*943 42-043 56 
52 41 38-741 66*542 13*142 29*042 44*042 58 
48 40 41-540 58*941 15*441 31*141 45*941 59 
44 39 44*140 1*340 17*640 33*140 47*841 1 

40 38 46*739 3*6 39 19*8 39 35*1 39 49*7 40 3 

36 37 49*238 6-0 38 21*9 38 37-138 51-5 39 5 

32 36 61-7 37 8*2 37 24*037 39-037 53-2 38 6 
28 35 54*136 10*436 26*036 40*936 55-037 8 
I 24 34 66*435 12*535 28*035 42*735 56*736 10 

20 33 58*7 34 14*6 34 29-9 34 44*5 34 58*4 35 11 
16 33 0*933 16*833 31*833 46*234 0*1 34 13 
12 32 3*132 18*7 32 33*7 32 48*033 1-8 33 14 

8 31 6*2 31 20*7 31 35*5 31 49*8 32 3*432 16 

4 30 7*330 22*630 37*430 51*531 5*131 18 

20 0 29 9*429 24*529 39*129 53*330 6*7 30 19 

19 56 28 11*428 26*428 40*928 54*929 8*429 21 

52 27 13*^327 28*327 42*727 56*528 9*928 22 

26 15*326 30*026 44*426 58*1 27 11*527 24 
44 25 17*225 31*925 46*025 69*826 13*126 25 

40 24 19*024 33*624 47*825 1*425 14*625 27 

36 23 20*923 35*423 49*424 3*024 16*224 28 

32 22 22*722 37*1 22 51*123 4*623 17*823 80 

' 28 21 24*521 38*821 52*722 6*222 19*322 32 

24 20 26*220 40*520 54*321 7*721 20*921 33 

20 19 28*019 42*1 19 55*920 9*3 20 22*3 20 35 

16 18 29*718 43*818 57*519 10*819 23*919 36 
12 17 31*417 45*417 69*1 18 12*418 25-518 38 
8 16 33*1 16 47*017 0*617 14*0 17 27*017 39 
4 15 34*815 48*616 2*216 15*516 28*516 41 


Westerly 

Hour 


19 0 14 36*414 

18 56 13 38*013 
52 12 39*712 
48 11 41*311 
44 10 42*910 

40 9 44*5 9 

36 8 46*1 8 

32 7 47*6 8 

28 6 49*2 7 

24 5 50*7 6 

20 4 52 * 3 ^ 

16 3 53*9 4 

12 2 55*4 3 

8 1 57*0 2 

4 0 58*5 1 


50*2 15 3*8 15 17*1 15 30*1 15 42 
51*814 5*3 14 18*6 14 31*614 44 
53*413 6*913 20*1 13 33*213 46 
55*012 8*412 21*7 12 34*712 47 
56*511 10*011 23*211 36*311 49 

58*1 10 11*510 24*810 37*810 50 
59*6 9 13*1 9 26*3 9 39*4 9 52 

1*2 8 14*6 8 27*8 8 41*0 8 54 

2*7 7 16*1 7 29*4 7 42*6 7 55 

4*3 6 17*6 6 31*0 6 44*1 6 57 

5*8 5 19*2 5 32*5 5 45*7 5 58 

7*4 4 20*7 4 34*1 4 47*4 5 0 

8*9 3 22-3 3 35*7 3 49*0 4 2 

10*4 2 23*8 2 37*3 2 50*6 3 4 

12*0 1 25*4 1 38*8 1 52*3 2 5 


545 7*945 20*345 31*645 41 

3 44 9*5 44 21*9 44 33*1 44 43 
1 43 11*343 23*543 34*743 45 
9 42 12*9 42 25*2 42 36*2 42 46 
641 14*641 26*741 37*941 48 

4 40 16*2 40 28*340 39*340 49 
1 39 17*9 39 29*8 39 40*8 39 51 
838 19*538 31*338 42*438 52 

4 37 21*037 32*937 43*937 54 
036 22*636 34*536 45*536 55 

735 24*235 36*035 47*035 57 
334 25*734 37*634 48*634 59 
9 33 27*3 33 39»1 33 50*134 0 

5 32 28*9 32 40*7 32 51*6 33 2 
131 30*431 42*231 53*232 3 

730 31*930 43*730 54*831 5 
229 33*529 45*329 56*330 7 
8 28 35*0 28 46*828 57*929 8 
327 36*627 48*427 59*528 10 
826 38*1 26 49*927 1*1 27 11 

425 39*625 51*526 2*726 13 
924 41*224 53*025 4*325 15 
_523 42*723 54*624 5*824 16 
022 44*222 56*223 7*523 18 
521 45*821 57*722 9*122 20 

120 47*420 59*321 10*821 22 
619 49*020 1*020 12*520 23 
218 50*519 2*619 14*219 25 
717 52*1 18 4*2 18 15*918 27 
316 53*7 17 5*8 17 17*517 29 


915 55*316 
414 56*915 
013 58*514 
613 0*113 
112 1*812 

711 3*4 11 
310 5*110 
09 6*7 9 
68 8*4 8 

2 7 10-2 7 

9 6 11-9 6 

6 5 13*6 5 

3 4 15-4 4 
0 3 17*2 3 

7 2 19*0 2 


7*516 19*316 30 
9*215 21*015 32 
10*814 22*814 34 
12*513 24*513 36 
14*212 26*312 38 

15*911 28*1 11 40 
17*610 30*010 42 
19*4 9 31*8 9 44 
21*2 8 33*7 8 46 
23*0 7 35*6 7 48 

24*8 6 37*5 6 50 
26*7 5 39*5 5 52 
28*6 4 41*5 4 54 
30*4 3 43*5 3 56 
32*3 2 45*5 2 58 


945 51*345 59 
544 52*845 1 
043 54*444 2 
642 55*943 4 
141 57*542 5 

640 59*041 7 

1 40 0*640 9 
7 39 2*1 39 10 

2 38 3*8 38 12 
837 5*437 14 

4 36 7*0 36 15 
035 8*635 17 
534 10*3 34 19 

1 33 11*9 33 21 
7 32 13*6 32 22 

3 31 15*3 31 24 
030 16*9 30 26 
529 18*629 28 

2 28 20*3 28 29 
927 22*027 31 

526 23*8 26 33 
2 25 25*5 25 35 
924 27*324 37 
523 29*1 23 39 
222 30*9 22 41 

021 32*721 43 

7 20 34*6 20 45 
519 36*4 19 47 
318 38-4 18 49 
117 40*2 17 51 

816 42*2 16 53 
715 44*1 15 55 
514 46*1 14 57 
513 48*1 13 59 
312 50*1 13 1 

311 52*2 12 3 
2 10 54*2 11 6 
2 9 56*3 10 8 

2 8 58*5 9 10 
2 8 0*6 8 12 

3 7 2*8 7 15 
3 6 5*1 6 17 

5 5 7*3 5 20 

6 4 9*6 4 22 

8 3 11*9 3 25 


546 6*7 

1 45 8*4 

7 44 10*1 
343 11*8 
9 42 13*5 

641 15*2 
140 17*0 
9 39 18*7 
538 20*5 

2 37 22*2 

9 36 24*1 
6 35 25*9 

3 34 27*7 

0 33 29*6 

8 32 31*4 

5 31 33*3 

3 30 35*2 

1 29 37*1 

9 28 39*0 
727 40*9 

626 42*9 

4 25 44*9 
324 4 G *9 
323 49*0 

2 22 51*0 

0 21 53*1 
020 55*2 
1 19 57*3 
018 59*5 
118 1*6 

117 3*9 
316 6*1 
315 8*4 

5 14 10*6 
613 13*0 

812 15*3 

1 11 17*7 
310 20*2 

6 9 22*6 
9 8 25*1 

2 7 27*6 
6 6 30*2 
1 5 32*8 
5 4 35*4 
0 3 38*1 


0 0*0 0 13*5 0 27*0 0 40*5 0 53*9 1 7*4 1 20*8 1 34*3 1 47*6 2 1*0 2 14*3 2 27*6 2 40*8 


The thin horizontal line indicates the passage over the Prime Vertical. 








TEUE ALTITUDE OF BODY. 


LATITUDE 13°. 


Westerly DEOLINA.TION SO/fTie FJ CLITIB CLS LATITUDE. 

Hour — — — — — — 

Angle. 3^30 15° 16° 17° 1S° 19° 20° 21° 22° 23° 24 


O I Angle. 


21 46 12-846 17-9-16 21-740 2 - l :-7 46 26-346 27 - 04 G 26-646 25 - 0-46 22-316 18-6i6 13-846 7-8 

20 56 46 14-545 19-945 23-946 27-045 29-045 29-945 29-945 28-646 26-4 45 23-145 18-745 13-3 
52 44 16-4 44 21-844 26-044 29-444 31-644 32-944 33-1 44 32-244 30-4 44 27-544 23-/44 18 6 

48 43 18-243 23-843 28-243 81-843 34-343 35-843 36-443 3 o -9 43 34-4 13 32-0 43 28-643 24-1 

44 42 20-042 25-842 30-442 34-242 36-942 38-842 39-742 39-542 38-442 36-4 42 33-542 29-4 

40 41 22-041 27-841 32-641 36-641 39-641 41-741 42-941 43-141 42-541 4 ( 3-8 41 38-341 34-7 

36 40 23-840 29-940 34-840 39-140 42-340 44-740 46-2 40 46-740 46-540 45-340 43-140 40-0 
32 39 25-7 39 31-839 37-139 41-639 45-039 47-739 49-4 39 60-439 50 439 49-639 48-039 45-3 

28 38 27-538 33-938 39-338 44-038 47-738 50-638 52-8 38 53-938 54-438 54-0 38 52-838 50-6 

24 37 29-537 35-9 37 41-537 46-437 50-4 37 53-6 37 66-1 37 57-637 68-337 58-4 37 67-637 55-8 

20 36 31-4 36 38-1 36 43-836 48-936 53-1 36 56-7 36 59-337 1-237 2-437 2-737 2-437 1-0 

16 35 33-4 35 40-1 35 46-135 51-435 55-935 59-636 2-736 4-936 6-436 7-1 36 7-136 6-2 

12 34 35-334 40-334 48-434 54-034 58 - 6|35 2-735 6-035 8-535 10-4 35 11-5 35 11-9 35 11-4 

8 33 37-333 44-433 50-833 56-434 1-4 34 5-7 34 9-4 34 12-234 14-434 15-8 34 16-634 16-6 

4 32 39-332 46-632 53-032 59-133 4-233 8-8 33 12-7 33 15-9 33 18-4 33 20-3 33 21-4 33 21-8 


I 20 0 31 4 - 1-331 48-731 55-432 1-632 7-132 
19 56 30 43-330 51-030 57-831 4-231 9-931 
52 29 45-429 53-2 30 0-2 30 6-9 30 12-8 30 

48 28 47-528 55-4 29 2-729 9-529 15-729 

44 27 49-527 57-728 5-328 12-228 18-628 

40 26 51-727 0-027 7-627 14-927 21-527 

36 25 53-826 2-326 10-126 17-626 24-526 

32 24 56-025 4-6 25 12-6 25 20-4 25 27-4 25 

28 23 58-224 7-0 24 15-2 24 23-124 30-4 24 

24 23 0-4 23 9-4 23 17-823 25 - 9'23 33-523 


11-9 32 
15-031 
18-130 
21-329 
24-5 28 

27-727 
30-9 26 
34-125 
37-4 24 
; 40-7 23 


16-132 19-532 22-432 24-632 26-232 26-9 4 0 

19-531 23-331 26-431 29-1 31 31-031 32-2 4 

22-930 26-930 30-530 33-430 35-830 37-4 8 

26-329 30-829 34-529 37-929 40-629 42-6 12 

29-828 34-528 38-728 42-328 45-428 47-8 16 

33-327 38-327 42-827 46-827 50-227 53-0 20 

36-826 42-1 26 46-920 51-226 55-126 58-2 24 

40-325 45-925 51-125 55-826 0-026 3-6 28 

43-924 49-824 55-325 0-325 4-925 8-8 32 

( 47-4 23 53-7 23 09-5 24 4-924 9-824 14-1 36 


20 22 2-722 11-822 20-422 28-822 36-622 44-022 51-022 57-023 3-723 9-523 14-723 19-6 40 

16 21 4-921 14-321 23-1 21 31-721 39-721 47-421 64-722 1-522 8-022 14-022 19-722 24-8 44 

12 20 7-1 20 10-7 20 25-820 34-520 42-820 60-820 58-4 21 6-521 12-321 18-721 24-721 30-2 48 

8 19 9-5 19 19-2 19 28-5 19 37-519 46-019 64-320 2-1 20 9-520 16-720 23-420 29-820 36-6 62 

4 18 11-818 21-7 18 31-1 18 40-418 49-318 57-719 5-919 13-619 21-019 28-119 34-819 41-1 4 66 

10 0 17 14-2 17 24-3 17 33-917 43-4 17 52-5 18 1-218 9-7 18 17-718 25-518 32-818 40-018 46-6 5 0 

1 ft 56 16 16-6 16 26-9 10 36-8 16 46-616 65-7 17 4-817 13-617 21-817 29-917 37-617 45-1 17 62-1 4 

^ 62 15 19-1 15 29-6 15 39-6 15 49-615 59-016 8-3 16 17-4 10 26-0 16 34-4 16 42-5 16 60-3 16 67-7 8 

48 14 21-614 32-2 14 42-514 52-615 2-4 16 12-015 21-215 30-215 39-016 47-415 56-516 3-3 12 

44 13 24-013 34-913 45-413 65-814 5-814 15-614 26-214 34-4 14 43-514 52-315 0-816 9-0 16 

40 12 26-6 12 37-612 48-4 12 59-013 9-213 19-313 29-213 38-813 48-113 67-314 6-2 14 14-7 20 

36 11 29-1 11 40-411 51-312 2-2 12 12-712 23-1 12 33-212 43-112 52-813 2-313 11-5 13 20-5 24 

32 10 31-710 43-2 10 54-311 5-4 11 16-311 26-911 37-311 47-511 57-512 7-412 16-9 12 26-3 28 

28 9 34 :' 4 : 9 46-0 9 57*410 8*7 10 19*810 30*810 41*510 52*011 2*311 12*511 22*5 11 32*1 32 

24 8 37-0 8 49-0 9 0-6 9 12-1 9 23-4 9 34-6 9 45-7 9 56-510 7-2 10 17-610 28-0 10 38-0 36 

20 7 39-8 7 51-9 8 3-7 8 16-5 8 27-1 8 38-6 8 49-9 9 1-1 9 12-1 9 22-9 9 33-6 9 44-0 40 

16 6 42-6 6 54-8 7 6-9 7 19-0 7 30-8 7 42-6 7 54-2 8 5-6 8 17-0 8 28-2 8 39-3 8 50-0 44 

12 5 45-3 5 57-9 6 10-2 6 22-6 6 34-6 6 46-6 6 58-6 7 10-3 7 22-0 7 33-6 7 45-0 7 66-2 48 

8 4 48-2 5 0-9 5 13-6 5 26-0 5 38-4 5 50-8 6 3-0 6 15-0 6 27-1 6 39-0 6 50-8 7 2-4 o 

4 3 61-1 4 4-0 4 10-8 4 29-7 4 42-3 4 64-9 5 7-5 5 19-9 5 32-2 5 44-5 5 56-7 0 8-6 5 o 6 

18 0 2 64-0 3 7-2 3 20-2 3 33-3 3 46-2 3 59-1 4 12-0 4 24-7 4 37-4 4 50-0 5 2-6 5 15-0 6 C 


2 
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TRUE ALTITUDE OF BODY. 


LATITUDE 13°. 


Westerly 

Hour 





DECLINATIOH — 

■contrary Name to 

LATITUDE. 




1 

Angle. 

QO 

1 ° 

2 ° 

3° 

40 

5° 

6^ 

7° 

8° 

9° 

10° 

11° 

12° 

h. 

m. 

O f 

o 

1 

o 

t 

o 


0 f 

0 r 

0 

f 

0 / 

0 

1 

0 t 

0 

1 

0 

1 

0 


24 

0 

77 0-0 

76 

0*0 

75 

0*0 

74 

0*0 

73 0*0 

72 0*0 

71 

0*0 

70 0*0 

69 

0*0 

68 0-0 

67 

0*0 

66 

0*0 

65 

0*0 

23 

56 

76 57*7 

75 

57-9 

74 58*1 

73 

58*1 

72 58*2 

71 58*5 

70 

58*3 

69 58*5 

68 

58*5 

67 58-7 

66 

58-6 

65 58*8 

64 

58-9 


62 

76 51-0 

75 

51*7 

74 

52*1 

73 

52*5 

72 53*0 

71 53*5 

70 

53-8 

69 54*2 

68 

54*3 

67 64-6 

66 

54*8 

65 

55*1 

64 

55*3 


48 

76 39-8 

75 

41*4 

74 42*4 

73 

43*4 

72 44*3 

71 45-4 

70 

46*1 

69 46*9 

68 

47*3 

67 47*9 

66 

48*3 

65 

48*9 

64 

49*5 


44 

76 24-5 

75 

27-0 

74 29-0 

73 

30*9 

72 32*4 

71 34-1 

70 

35*3 

69 36*7 

68 

37*5 

67 38*0 

66 

39*4 

65 

40*4 

64 

41*3 


40 

76 5-2 

75 

8-8 

74 

12*0 

73 

14*9 

72 17*3 

71 19-7 

70 

21*7 

69 23*6 

68 

25*2 

67 26*7 

66 

28*1 

65 29*5 

64 

30*8 


36 

75 42-2 

74 

47*2 

73 51*8 

72 

55*6 

71 59*1 

71 2-4 

70 

5*1 

69 7-9 

68 

10*1 

67 12*4 

66 

14*3 

65 

16-3 

64 

18*1 


32 

75 15-8 

74 

22*4 

73 28*2 

72 

33*4 

71 38*0 

70 42-3 

69 

46*0 

68 49*5 

67 

52*6 

66 65-6 

65 

58*3 

65 

0*8 

64 

3*2 


28 

74 46-3 

73 

54*6 

73 

1*8 

72 

8*2 

71 14*0 

70 19*5 

69 

24*2 

68 28*8 

67 

32*6 

66 36*5 

65 

39*9 

64 43*2 

(53 

46*3 


24 

74 14*0 

73 

24-0 

72 

32-6 

71 

40*4 

70- 47-5 

69 54-2 

69 

0*1 

68 5-6 

67 

10*5 

66 15*1 

65 

19*3 

04 23-5 

63 

27*3 


20 

73 39-1 

72 

50-7 

72 

0*9 

71 

10*1 

70 18*6 

69 26-5 

68 

33-5 

67 40*2 

66 

46*0 

65 51*6 

64 

56*8 

64 

1*7 

63 

6*2 


16 

73 2’0 

72 

15-2 

71 

26*9 

70 

37*6 

69 47*5 

68 56-6 

68 

4*8 

67 12*6 

66 

19*5 

65 26*2 

64 

32*2 

63 37-9 

62 

43*3 


12 

72 22-7 

71 

37-6 

70 

50‘9 

70 

3*1 

69 14*3 

68 24-7 

67 

34*1 

66 43*0 

65 

51*1 

64 58*7 

64 

5*7 

63 

12*3 

62 

18*6 


8 

71 41-7 

70 

58-0 

70 

13*0 

69 

26*5 

68 39*2 

67 50-9 

67 

1*5 

66 11*5 

65 20*7 

64 29*4 

63 37*4 

62 

45*1 

61 

52-2 


4 

70 59-0 

70 

16*8 

69 

33*2 

68 

48*3 

68 2*3 

67 15-3 

66 

27*2 

65 38*4 

64 48*7 

63 58-5 

63 

7*5 

62 16*1 

61 

24*1 

23 

0 

70 15-0 

69 

34-9 

68 

52*1 

68 

8*4 

67 23*7 

66 38-1 

65 

51*2 

65 3*5 

64 14*9 

63 25*8 

62 

35*8 

(51 

45 -.f 

60 

54*4 

22 

56 

69 29*5 

68 

50*3 

68 

9*4 

67 

27*1 

66 43*8 

65 59*4 

65 

13*7 

64 27*2 

63 39*8 

62 51*6 

62 

2*7 

61 

13*2 

60 

23*3 


62 

68 43-0 

68 

5*0 

67 

25*5 

66 

44*6 

66 2*4 

65 19*2 

64 

34*7 

63 49*5 

63 

3*1 

62 16*1 

61 

28*1 

(50 39*8 

59 

50*7 


48 

67 55-4 

67 

18-7 

66 

40*5 

66 

0*8 

65 19*7 

64 37*7 

63 

54*5 

63 10*4 

62 25*1 

61 39*1 

60 

52*3 

60 

4*9 

59 

lG-8 


44 

67 6*9 

66 

31-5 

65 

54*4 

65 

15*8 

64 36*0 

63 55-2 

63 

13*0 

62 30*0 

61 45*8 

61 0*9 

60 

15*1 

59 28*7 

58 

41*5 


40 

66 17*5 

65 

43-2 

65 

7*3 

64 

29-9 

63 51*3 

63 11*6 

62 

30*4 

61 48*5 

61 

5*4 

60 21*6 

59 

36*8 

08 51-3 

58 

.5*1 


36 

65 27'5 

64 

54-3 

64 

19*3 

63 

43*1 

63 6-6 

62 26-9 

61 

46*9 

61 6*0 

60 24*0 

59 41*1 

58 

57*3 

58 12-8 

57 

27-5 


32 

64 36-7 

64 

4*4 

63 

30-7 

62 

55*4 

62 18-9 

61 41-3 

61 

2*3 

60 22-6 

59 

41*4 

58 59*5 

58 

16*8 

57 33-2 

56 

49*0 


28 

63 45-3 

63 

14-0 

62 

41*3 

62 

7*1 

61 31*5 

60 54*9 

60 

17*0 

59 38*1 

58 

58*0 

58 17*1 

57 

35*2 

56 

52*7 

56 

9*3 


24 

62 53*4 

62 

23-0 

61 

51*2 

61 

17*9 

60 43*4 

60 7-7 

59 

30*8 

58 52*8 

58 

13*7 

57 33*7 

56 

52*8 

56 

11*2 

55 

28*7 


20 

62 1*0 

61 

31*5 

61 

0*4 

60 

28*1 

59 54*6 

59 19-9 

58 

43*7 

58 6*8 

57 

28*5 

56 49*5 

56 

9*6 

55 

28*7 

54 

47*3 


16 

61 8-1 

60 

39*4 

60 

9*3 

59 

37*8 

59 5*1 

58 31*2 

57 

56*1 

57 19*9 

56 

42*7 

56 4*6 

55 

25-4 

54 45*6 

54 

4*9 


12 

60 14-8 

59 

46-9 

59 

17*6 

58 

47*0 

58 15*0 

57 42-1 

57 

7*7 

56 32*6 

55 

56*1 

55 18*8 

54 

40*6 

54 

1*6 53 

21*8 


8 

59 21-2 

58 

54*0 

58 

25*5 

57 

55-5 

57 24*5 

56 52*2 

56 

18*8 

55 44*5 

55 

8*9 

54 32*5 

53 

55*1 

53 

16*9 52 

37*9 


4 

58 27*1 

58 

0*7 

57 

32*8 

57 

3*7 

56 33*3 

56 2*0 

55 

29*3 

54 55*7 

54 

21*0 

53 45*4 

53 

8*8 

52 

31 *4 

51 

53*4 

22 

0 

57 32-8 

57 

7-1 

56 

39*9 

56 

11*4 

55 41*9 

55 11-2 

54 

39*3 

54 6*5 

53 

32*6 

52 57*8 

52 

22*0 

51 

45*5 

51 

8*0 

21 

56 

56 38*2 

56 

13*1 

55 

46*6 

55 

18*8 

54 49*9 

54 20*0 

53 

48*9 

53 16*8 

52 

43*6 

52 9*5 

51 

34*6 

50 

58*8 50 

22*2 


62 

55 43-3 

55 

18*7 

54 

52*9 

54 

25*8 

53 57*6 

53 28*3 

52 

57*9 

52 26*6 

51 

54*1 

51 20*8 

50 46*5 

50 

11 *(5 49 

35*7 


48 

54 48 ‘2 

54 

24*2 

53 

58‘9 

53 

32*4 

53 4*9 

52 36*3 

52 

6*5 

51 35*9 

51 

4*2 

50 31*5 

-19 58-] 

49 

23-8 48 

48*7 


44 

53 52*9 

53 

29-3 

53 

4*7 

52 

38*8 

52 11*9 

51 44-0 

51 

14*8 

50 44*8 

50 

13*7 

49 41*9 

19 

9*1 

48 

35*5 

48 

1*2 


40 

52 57*3 

52 

34*3 

52 

X0*1 

51 

44*9 

51 18*5 

50 51-1 

50 

22*7 

49 53*. 3 

49 

22*9 

48 51*7 

48 

19*6 

47 

46*8 47 

13*1 


36 

52 1-5 

51 

39*1 

51 

15-4 

50 

50*6 

50 24*8 

49 58-1 

49 

30*2 

49 1*6 

48 

31*7 

48 1*2 

47 29*8 

46 

57*6 46 

24*6 


32 

51 5*6 

50 

43*6 

50 

20*4 

49 

56*1 

49 30*9 

49 4*7 

48 

37*5 

48 9*3 

47 

40*2 

47 10*3 

46 39*4 

46 

7*9 45 

35*6 


28 

50 9-5 

49 

48*0 

49 

25-2 

49 

1*5 

48 36*7 

48 11*0 

47 

44*3 

47 16*8 

46 48*3 

46 19*0 

45 48*8 

45 

17*9 

44 

46*2 


24 

49 13-2 

48 

52*0 

48 

29*9 

48 

6*5 

47 42*3 

47 17*2 

46 

50*9 

46 24*0 

45 56*0 

45 27*4 

44 57*8 

44 

27-5 

43 

56*4 


20 

48 16-8 

47 

56*1 

47 

34*2 

47 

11*4 

46 47*6 

46 23*0 

45 

57*4 

45 30*9 

45 

3*5 

44 35*4 

44 

6*4 

43 

36*7 

43 

6*3 


16 

47 20’3 

46 

59*9 

46 

38*5 

46 

16*1 

45 52*8 

45 28-6 

45 

3*5 

44 37*6 

44 10*6 

43 43*1 

43 14*7 

42 

45*6 

42 

15*8 


12 

46 23-6 

46 

3*7 

45 

42*5 

45 

20*6 

44 57*7 

44 34*1 

44 

9*3 

43 43*9 

43 

17*6 

42 50*5 

42 22*7 

41 

54*1 

41 

24*9 


8 

45 26-9 

45 

7*1 

44 

46*5 

44 

24*9 

44 2*5 

43 39*2 

43 

15*0 

42 50*1 

42 24*2 

41 57*7 

■11 30-3 

41 

2*4 

40 

33*7 


4 

o 

o 

CO 

44 

10*6 

43 

50*3 

43 

29*1 

43 7*0 

42 44*2 

42 

20*5 

41 56*0 

41 

30*6 

41 4*6 

40 37*8 

40 10-3 

39 

42*2 

21 

0 

43 33 0 

43 

13*9 

42 

54*0 

42 

33*1 

42 11*5 

41 49*0 

41 

25*7 

41 1*7 

40 36*8 

40 11*3 

39 45-0 

39 18*1 

38 

50*5 


Westerly 

Hour 

Angle. 


h. m. 
0 0 
4 
8 
12 
16 

20 

24 

28 

32 

36 

40 

44 

48 

62 

0 66 

1 0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

62 

1 66 

2 0 

4 
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12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

62 

2 66 
3 0 





TBUi: ALTITUDE OF BODY. 


LATITUDE 13° 


Westerly DECLINATION — Contrary Name to — latitude. 

Hour — — ; ^ 

13° 14° 15° 16° 17° 18° 19° j 20° 21° 22° 23° 24' 



0 I Angle. 


64 0*0 63 
63 68*8 62 
63 55*5 62 
63 49*8 62 
63 42*062 

63 31*9 62 
63 19*662 
63 5*4 62 
62 49*0 61 
62 30*7 61 


0*062 O' 
58*861 58' 
55*7 61 55' 
50*4 61 50 
42*8 61 43 

33*161 34 
21*4 61 22 
7*5 61 9 
51*8 60 54 
34*0 60 37 

14*5 60 18 


59*159 
55*9 59 
50*9 59 
44*0 59 

35*0 59 
24*0 59 
11*259 
56*558 
39*9 58 


0*059 0*058 0*057 0*056 0*055 
59*058 59*1 57 59*2 56 59*055 59*254 
56*1 58 56*357 56*5 56 56*4 55 56*554 
51*358 51*657 51*9 56 52*055 52*354 
44*558 45*057 45*5 56 45*955 46*454 

,35*858 36*657 37*4 56 33*1 55 38*854 
25*258 26*557 27*6 56 28*555 29*554 
12*958 14;557 16*056 17*255 18*654 
58*658 0*757 2*656 4*455 6*254 
42*757 45*256 47*755 50*054 52*253 


0*054 0*053 0*0 
59*2 53 59*352 59*2 
56*7 53 56*952 56*9 
52*6 53 53*052 53*0 
46*8 53 47*352 47*7 

39*5 53 40*2 52 40*7 
30*5 53 31*6 52 32*3 
20*053 21*352 22*4 
7*953 9*652 11*0 
54*352 56*351 58*1 


24*9 57 28*1 56 31 *2 55 33*8 54 36*553 39*1 52 41*6 51 43*9 
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Crossing this line is also equivalent to a change of sign in the altitude from + to 
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The thin horizontal line indicates the passage over the Prime Vertical, 
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TRUE ALTITUDE OF BODY. 


Ill 


LATITUDE 14° 


Westerly DECLINATION Same Name as latitude. westerly 

Hour ; — — Hour 

13 ° 14 ° 15 ° 16 ° 17 ° 18 ° 19 ° 20 ° 21 ° 22 ° 23 ° 24 ° 


24 0 89 0-0 90 0-0 89 
23 56 88 36-3 89 1-6 88 
52 87 48-8 88 3-5 87 
48 86 55-0 87 5-3 86 
44 85 59-086 7-1 86 

40 85 2-2 85 8-9 85 
36 84 4-984 10-784 
32 83 7-183 12-4 83 
28 82 9-4 82 14-3 82 
24 81 11-581 16-081 

20 80 13-4 80 17-8 80 
16 79 15-7 79 19-8 79 


0-088 0-087 0-086 0-085 0-084 0-083 0-082 0 
36-587 46-786 50-985 53-284 64-483 55-582 56-181 56 
49-3 87 13-1 86 26-085 33-784 38-683 42-282 44-6 81 46 
55-786 28-785 50-085 4-184 13-983 20-982 26-381 30 
0-085 38-985 7-084 27-183 42-082 53-182 1-881 8 

3-484 46-384 19-483 44-883 4-482 19-781 32-080 41 
6-483 52-283 29-282 58-982 22-781 42-180 57-780 10 
9-082 56-982 37-182 10-381 37-881 0-780 19-879 35 
11-582 1-1 81 43-781 19-980 50-680 16-979 39-078 57 

13-881 4-8 80 49-4 80 28-180 1-879 30-978 55-978 17 

16-1 80 8-2 79 54-679 35-679 11-378 43-178 10-777 34 

i 18-379 11-4 78 59-278 41-978 20-077 53-977 23-676 50 


081 0-080 0-0 
6 80 57-0 79 67-3 
680 48-179 49-4 
4 80 33-7 79 36-4 
6 80 14-0 79 18-7 

679 49-878 56-5 
479 21-578 30-6 
878 49-778 0-9 
9 78 14-2 77 28-3 
6 77 36-3 76 62-8 

976 66-276 15-1 
676 14-175 35-3 

^ fW A 



■ The thin horizontal line indicates the passage over the Prime Vertical. 
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The thin horizontal line indicates the passage over the Prime Yertical. 
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LATITUDE 14°, 


Westerly 

DECLINATION — same Name as — latitude. 

Westerly 

Hour 

Angle. 

Hour __ 

Angle. 

13° 

14° 

15° 

16° 
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24° 
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1 o 

} o 

1 o 

t o 

1 0 

1 o 

1 c 
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h. m. 
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21 0 ^ 

1:6 17-94 

6 24-44( 

5 29-9 4 
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6 37-0 4 

6 33*6 4 

6 29-1 

3 0 

20 

tS 19-9 4 

5 26-4 4, 

5 32-2 4 

5 36-6 4 

5 40-1 4. 

S 42*5 4 

5 43-84 

5 44-1 4 

5 43-34 

5 41-44 

5 38-44 

5 34-5 

4 

52 

1:4 21 84 

4 28-54^ 

4 34-34 

4 39-0 4 

4 42*84^ 

t 45" 5 4 

4 47-1 4 

4 47-74 

4 47-34 

4 45-84 

4 43-34 

4 39-8 
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48 

1:3 23-84 

3 30-64 

3 36-7 4 

3 41*54 
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1 48-5 4 

3 50*4 4 

3 51-34 

3 51-24 

3 50-2 4 

3 48-24 

3 45-1 

12 

44 

42 25-8 4 
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0 7*34 

0 6*1 

28 

28 

38 33-9 3 

8 41-4 3 
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8 54-1 3 

8 59-3 3 

9 3*6 3 

9 6*93 

9 9*53 

9 11-1 S 

19 12-1 :-5 

9 12*1 

9 11-3 

32 

24 

37 35-9 3 

7 43-7 3 

7 50*7 ;3 

7 56-7 3 

8 2-13 

8 6*6:3 

8 10-23 

8 13*13 

8 15-2a 

18 16-4:: 

18 16*9 a 

8 16-5 

36 

1 20 

36 38-1 3 

16 45-9 3 

6 53-1 3 

6 59-33 

>7 4-9 3 

7 9-7 3 

7 13*7:3 

7 16-8:3 

7 19-21 

17 20-9 a 

17 21-6:- 

17 21-7 

40 

1 16 

35 40-1 

15 48-1 

5 55*43 

16 1-93 

16 7-7 :i 

6 12-8:^ 

16 17*0 2 

►6 20-5 a 

16 23-21 

16 25-2a 

16 26*4 i 

16 26-8 

44 

1 12 

34 42-3 c 

14 50-4 3 

4 57-93 

15 4-5;- 

15 10-6 a 

5 15*9^ 

15 20*4:-' 

15 24-2:- 

15 27-31 

15 29-6:“ 

15 31-n 

15 32-0 

48 

1 ^ 

33 44-4 

13 52-7 3 

.4 0-43 

14 7-2i 

14 13-4 2 

14 19-1 

14 23-8:' 

14 28-0 c 

14 31-3: 

14 34-Oi 

14 35-9: 

14 37*2 

52 

1 ^ 

32 46*6; 

12 55-01 

13 2-9: 

13 9-9: 

13 16-41 

13 22-2; 

13 27-3:' 

13 31-7:' 

13 35-4. 

13 :i8-4: 

13 40*8: 

13 42-4 

3 36 

1 90 0 

31 48-7 

11 57*3 

12 5-4 

12 12-6 

32 19-3: 

12 25*4 

12 30-7: 

12 35-4 

12 39-4 

12 42-9 

12 45-6 

B2 47-7 

4 0 

1 10 56 

30 51-0 

30 59 7; 

11 7-9 

31 15-3 

31 22-3; 

11 28-6 

11 34*2 

11 39-2 

31 43-6 

31 47-3 

11 50-4 

31 52-8 

4 

1 52 

29 63-2 

30 2-1, 

10 10-5 

30 18-1 

30 25*3 

10 31-8 

10 37-6 

o 

o 

30 47-7 

30 51-8 

10 55-2 

30 58-1 

8 

1 

28 55-4 

29 4 • 5 

29 13-1 

29 20-9 

29 28-1^ 

29 35-0 

29 41-2 

29 46-8 

29 51*9 

29 56*2 

30 0*1 

30 3*3 

12 

1 44 

27 57-7 

-28 6-9 

28 15-7 

28 23-7 

28 31-3 

28 38-3 

-28 44-7 

28 50-7 

28 56-0 

29 0-8 

29 4-9 

29 8-6 

16 

1 40 

27 0-0 

27 9-3 

27 18-2 

27 26-5 

27 34-4 

27 41-6 

27 48-4 

27 54-5 

28 0-2 

28 5-3 

28 9-8 

28 13*8 

20 

1 36 

26 2-3 

26 11-7 

26 20-9 

26 29-4 

26 37-5 

26 46-0 

26 51-9 

•26 58-5 

27 4*4 

27 9-9 

27 14*7 

27 19-2 

24 

1 32 

25 4-6 

25 14-3 

25 23 • G 

25 32-2 

25 40-6 

•25 48-4 

25 55-6 

26 2-4 

26 8-6 

26 14-4 

26 19-7 

26 24-6 

28 

1 28 

24 7-0 

24 16-8 

24 26-3 

24 35-2 

24 43-7 

24 51-7 

24 59*3 

25 6-4 

25 12*9 

25 19-1 

25 24-7 

25 29-8 

32 

1 24 

23 9-4 

23 19-4 

[23 29-1 

23 38-1 

23 46-9 

|23 55-2 

24 2-9 

24 10-4 

24 17*3 

24 23-8 

24 29-7 

24 35-2 

36 

1 20 

22 11-8 

22 22-0 

•22 31*8 22 41*1 

22 50-1 

22 58-6 

23 6-7 

2:3 14-4 

23 21-6 

23 28-4 

23 34-7 

23 40-6 

40 

1 16 

21 14-3 

21 24-6 

,21 34-7 

21 44-2 

21 53*4 

22 2*2 

22 10*5 

22 18-5 

22 26-0 

22 33-2 

22 39-8 

22 46-1 

44 

1 12 

1 ^ 

20 16-7 

20 27-2 

20 37-5 

20 47-2 

20 56-7 

21 5*7 

21 14*3 

21 22-6 

21 30-4 

21 37-9 

21 44-9 

21 51-5 

48 

19 19-2 

1 19 29-9 

19 40-4 

19 50-a 

i20 0-0 

20 9*:3 

>20 18*2 

20 26-7 

20 34-9 

•20 42-7 

20 50-0 

20 57-1 

52 

1 ^ 

18 24-7 

' 18 32-6 

18 43-3 

18 53-4 

19 3-4 

19 13-C 

1 19 22*1 

19 30-9 

' 19 39-4 

• 19 47-6 

,19 55-2 

20 2-6 

4 56 

1 10 0 

17 24-3 

117 :35-3 

►17 46-S 

17 66-( 

)18 6-8 

118 16-t 

) 18 26-C 

18 35 

! 18 43-1 

)18 52-4 

19 0-5 

,19 8-2 

5 0 

18 56 

1 52 

16 26-i 

116 38-1 

16 49-5 

16 59-i 

117 10-S 

5 17 20-c 

1 17 30-( 

17 39-4 

1 17 48*£ 

> 17 57-a 

118 5-8 

!18 13*9 

4 

45 29*1 

3 15 41-( 

)15 52 -i 

n6 3-( 

J 16 13- i 

• 16 24-( 

) 16 34*( 

16 43-? 

1 16 53‘i 

>17 2-a 

117 11-1 

17 19-6 

8 

1 48 

14 32*i 

2 14 43 

1 14 55-; 

115 6- 

115 17-i 

1 15 27-{ 

1 15 38-] 

15 48-] 

1 15 57-£ 

116 7’4 

116 16-^ 

116 25-3 

12 

1 44 

13 34-1 

d 13 IG--; 

13 58- 

4 14 9- 

B 14 20- ; 

1 14 31 •( 

3 14 42-‘ 

2 14 52-1 

515 2’( 

j15 12-^' 

115 21•^ 

)15 31-1 

16 

1 40 

> 12 37-1 

6 12 49-( 

313 1- 

5 13 13- 

t) 13 24-^ 

1 13 35-1 

3 i:i 46*1 

1 13 57-( 

ji4 7-: 

3 14 17-{ 

3 14 27-i 

1 14 37 -C 

) 20 

1 36 

1 11 40- 

4 11 52*1 

B12 4- 

7 12 16- 

4 12 28-: 

1 12 39 'i 

5 12 50*i 

113 1- 

5 13 12- 

1 13 22-1 

:U3 32-i 

3 13 42*£ 

) 24 

1 3^ 

5 10 43- 

2 10 55-1 

611 7- 

9 11 19- 

9 11 31*1 

B 11 43- 

5 11 54-1 

8 12 6- 

0 12 17-' 

0 12 27-! 

B 12 38-i 

5 12 48-^ 

1 28 

1 

1 9 46- 

0 9 58“ 

710 11- 

2 10 23- 

4 10 35- 

D 10 47* 

4 10 59* 

1 11 10- 

7 11 22- 

Oil :33-: 

211 44-; 

1 11 54-£ 

1 32 

1 

t 8 49- 

0 9 1- 

7 9 14- 

5 9 26- 

9 9 39- 

3 9 51- 

5 10 3* 

5 10 15- 

4 10 27- 

0 10 38- 

5 10 49- 

8 11 0-1 

) 36 

1 

3 7 51* 

9 8 4- 

9 8 17- 

9 8 ;30- 

5 8 43- 

2 8 55* 

6 9 7- 

9 9 20- 

1 9 32- 

1 9 43- 

9 9 55- 

5 10 7-( 

3 40 

1 

3 6 54 - 

8 7 8- 

1 7 21- 

3 7 34- 

2 7 47- 

1 7 59- 

9 8 12- 

4 8 24- 

9 8 37- 

2 8 49- 

4 9 1- 

4 9 13-; 

2 44 


2 5 57- 

9 6 11- 

3 6 24- 

7 6 37- 

9 6 51- 

1 7 4- 

1 7 17- 

0 7 29- 

8 7 42- 

4 7 54- 

9 8 7- 

3 8 19- 

5 48 

1 

8 5 O' 

■9 5 14- 

6 5 28* 

2 5 41- 

7 5 55- 

1 6 8- 

4 6 21- 

6 6 34- 

7 6 47- 

G 7 0- 

6 7 13- 

3 7 25- 

9 52 


4 4 4 

■0 4 17* 

9 4 31- 

8 4 45 

■5 4 59- 

2 5 12* 

8 5 26- 

3 5 39- 

7 5 53- 

0 6 6- 

2 6 19- 

3 6 32- 

3 5 56 

18 

0 3 7 

•2 3 21- 

3 3 35 

4 3 49 

•4 4 3- 

4 4 17- 

2 4 31- 

0 4 44- 

8 4 58' 

•4 5 12- 

■0 5 25' 

■5 5 38- 

9 6 0 


2 
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TRUE ALTITUDE OP BODY. 


LATITUDE 14°. 



DECLINATION — Contrary Name to — latitude. 


10 ° 11 ° 12 



o I Angle. 


24 0 * 76 0*075 0*074 0*073 0 

23 S 6 75 57*974 58*073 58*072 58 
52 75 51*6 74 52*2 73 52*3 72 52 
48 75 41*374 42*573 43*372 44 
44 75 27*0 74 29*2 73 30*9 72 32 


0*072 0*071 0*070 0*069 0*068 0*067 0*066 0*065 0*064 0*0 
8*1 71 58*470 58*669 58*668 58*567 58*6 66 58*665 58*864 58*8 63 58*8 

2*8 71 53*570 54*069 54*1 68 54*367 54*5 66 54*865 55*264 55*2 63 55*4 

4*2 71 45*4 70 46*3 69 46*9 68 47*2 67 47*9 66 48*4 65 49*0 64 49*4 63 49*7 

2*4 71 34*0 70 35*5 69 36*6 68 37*6 67 38*5 66 39*4 65 40*5 64 41*1 63 41*9 


40 75 9*0 74 12*2 73 15*0 72 17 
36 74 47*573 51*972 55*671 59 
32 74 22*7 73 28*572 33*571 38 
28 73 54*9 73 2*2 72 8*4 71 14 

24 73 24*3 72 33*0 71 40*8 70 47 

20 72 51*2 72 1*5 71 10*7 70 19 

16 72 15*8 71 27*670 38*1 69 48 

12 71 38*4 70 51*8 70 3*7 69 14 

8 70 59*1 70 14*069 27*2 68 39 
4 70 18*0 69 34*3 68 49*2 68 3 

23 0 69 35*5 68 53*268 9*467 24 

j 22 56 68 51*7 68 10*7 67 28*2 66 44 

52 68 6*667 27*066 45*7 66 3 
48 67 20*4 66 42*1 66 2*0 65 20 

44 66 33*2 65 56*1 65 17 *3 64 37 

40 65 45*1 65 9*2 64 31*4 63 52 

36 64 56*364 21*4 63 44*763 6 
32 64 6*6 63 32*8 62 57*2 62 20 

28 63 16*4 62 43*5 62 9*0 61 33 

24 62 25*5 61 53*6 61 19*9 60 45 

20 61 34 * 1 61 3 * 0 60 30 * 2 59 56 

16 60 42*2 60 12*0 59 40*0 59 7 

12 59 49*9 59 20*4 58 49*3 58 17 

8 58 57*0 58 28*3 57 58*1 57 26 

4 58 3*957 35 * 97)7 6*356 35 

22 0 57 10*3 56 43*0 56 14*155 44 

21 56 56 16*5 55 49*8 55 21*6 54 52 

52 55 22*3 54 56*3 54 28*7 54 0 

48 54 27*954 2*353 35*553 7 
44 63 33*253 8*3 52 41*9 52 14 

40 52 38*3 52 13*9 51 48*1 51 21 
36 51 43*251 19*350 54*050 27 
32 50 47*7 50 24*4 49 59*6 49 34 
28 49 52*349 29*349 5*1 48 39 
24 48 56*6 48 34*1 48 10*3 47 45 

20 48 0*747 38*647 15*346 51 
16 47 4*7 46 43*1 46 20*1 45 56 
12 46 8*645 47*245 24*745 1 
8 45 12*344 51*344 29*1 44 6 
4 44 15*9 43 55*2 43 33*5 43 11 


4 71 19*8 70 21*8 69 23*6 68 25*3 67 26*7 66 28*1 65 29*5 64 30*7 63 31 * 9 * 

371 2*870 5*469 7*968 10*1 67 12*566 14*4 65 16*464 18*063 19*6 

070 42 769 46*468 49*567 52*666 55*665 58*465 1*064 3*1 63 5*3 28 

3 70 19*869 24*668 29*067 32*766 36*5 65 40*064 43*363 46*3 62 48*9 32 

869 54*669 0*468 5*7 67 10*7 66 15*2 65 19*4 64 23*6 63 27*3 62 30*8 36 

069 27*068 33*967 40*466 46*365 51*864 56*964 1*863 6*2 62 10*4 40 

068 57*268 5*467 12*866 19*765 26*4 64 32*463 38*1 62 43*3 61 48*3 44 

768 25*4 67 34*866 43*465 51*364 58*964 6*()63 12*662 18*6 61 24*3 48 

867 51*667 2*266 12*1 65 21*1 64 29*763 37*662 45*361 52*3 60 58*9 52 

067 16*1 66 27*965 38*964 49*263 58*703 7*762 16*261 24*360 31*7 Q 

566 39*065 51*965 4*264 15*4 63 26*262 36*1 61 45*760 54*5 60 2*9 1 0 

666 0*365 14*664 27*863 40*262 52*062 3*261 13*660 23*359 32*6 4 

4 65 20*2 64 35*7 63 50*1 63 3*6 62 16*5 61 28*6 60 40*1 59 50*8 59 0*9 8 

964 38*963 55*^63 11*062 25*861 39*660 52*760 5*259 16*958 28*0 12 

363 56*463 14*162 30*961 46*561 1*560 15*659 29*1 58 41*857 53*8 16 

663 12*962 31*661 49*461 6*1 60 22*259 37*358 51*858 5*3 57 18*2 20 

9 62 28*4 61 48*2 61 6*9 60 24*7 59 41*7 58 57*9 58 13*3 57 27*7 56 41*6 24 

561 42*861 3*760 23*659 42*259 0*358 17*357 33*656 49*2 56 3*9 

260 56*560 18*459 39*258 59*058 17*957 35*856 53*1 56 9*5 55 25*2 

260 9*459 32*258 54*058 14*757 34*556 53*556 11*755 28*9 54 45*6 36 

4 59 21*6 58 45*4 58 8*157 29*556 50*456 10*355 29*354 47*6 54 4*9 40 

058 33*1 57 57*857 21*456 43*856 5*555 26*254 46*354 5*2 53 23*6 44 

1 57 44*057 9*456 34*055 57*355 19*854 41*454 2*3 53 22*2 52 41*2 48 

7 56 54*3 56 20*6 55 45*9 55 10*1 54 33*5 53 55*9 53 17*6 52 38*2 51 58*3 52 

656 4*2 55 31*254 57*354 22*353 46*653 9*752 32*251 53*751 14*4 1 56 

3 55 13*5 54 41*4 54 8*2 53 34*0 52 58*9 52 22*9 51 46*2 51 8*5 50 30*0 2 0 

■454 22*353 51*0 53 18*652 45*052 10*751 35*650 59*550 22*649 44*9 4 

■2 53 30*8 53 0*1 52 28*4 51 55*6 51 22*1 50 47*6 50 12*3 49 36*2 48 69*3 8 

■752 38*9 52 8*951 37*851 5*8 50 32*9 49 59*1 49 24*6 48 49*2 48 13*0 12 

■751 46*651 17*1 50 46*850 15*449 43*349 10*248 36*448 1*6 47 26 * 2 : 


4 50 53*9 50 25*2 49 55*4 49 24*7 48 53*1 48 20*8 47 47 

950 0*949 32*749 3*748 33*548 2*7 47 30*9 46 58 

049 7*648 40*048 11*547 42*147 11*846 40*746 8 
9 48 14**1 47 47*047 19*046 50*246 20*645 50*1 45 18 
847 20*346 53*7 46 26*345 58*045 29*044 59*244 28 

1 46 26*346 0*245 33*345 5*644 37*1 44 7*843 37 
445 32*045 6*444 40*044 12*843 44'943 16*042 46 
4 44 37*544 12*443 46*543 19*842 52*342 24*141 55 
343 42*7 43 18*242 52*842 26*541 59*641 31*841 3 

042 47*9 42 23*7 41 58*841 33*041 6*640 39*440 11 


7 47 13*6 46 38*8 20 

5 46 25*1 45 51*0 24 

945 36*2 45 2*8 28 

9 44 46*8 44 14*0 32 

5 43 57*0 43 24*9 36 

8 43 6*9 42 35*3 40 

7 42 16*4 41 45*4 44 

2 41 25*6 40 55*2 48 ^ 

6 40 34*3 40 4*6 52 

6 39 42*9 39 13*7 2 66 


0 143 19*442 59*042 37*642 15*641 52*841 29*041 4*540 39*240 13*339 46*639 19*338 51*238 22*5 
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LATITUDE 14°. _ _ 


Westerly DECLINATION — Contrary Name to — latitude. westerly 

Honr — — Hour 

Angle. 130 140 150 400 470 430 400 33^ 21° 22° 23° 24° 


63 0-0 62 0'-061 O ' 
62 68-8 61 68-8 60 69 - 
62 65-7 61 65-8 60 66 - 
62 50-4 61 60-6 60 61 - 
62 42-8 61 43-2 60 44 

62 33-161 34-060 35 
62 21-4 61 22-660 24 
l 62 7-561 9-460 11 
61 61-860 54-169 66 
61 34-0 60 36-969 39 

61 14-560 18-059 21 
60 53 - 1.59 57-569 1 


060 0-059 0-058 0-057 
0 59 69 - 0.58 59-1 57 69-2 66 
059 66-158 66-257 56-556 
059 61 - 2.58 51 - 6.57 51 - 9.56 
■059 44-458 46-057 45-556 

-059 35-8 58 36-6 57 37-4 56 
-159 25-158 26-4 57 27-5 56 
-259 12-868 14-357 16-056 
-558 68-568 0-757 2-666 
-958 42-657 45 - 1.56 47-655 

-758 24-857 28-066 31-055 
-6 58 6 - 4.57 9-2 56 12-8 55 


0 - 0|56 0-0 55 
59 - 1I55 69-2 54 
56-6 55 56-6 54 
62-1 55 62-354 
45 - 9.55 46-4 54 

38 055 38-8 54 
28-555 29-554 
17-2 55 18-6 54 
4-355 6-154 

49-854 52-053 

33-7 54 36-4 53 
16-0 64 19-3 53 


0-0 54 0 - 0.53 0 - 0.52 0-0 
59-1 .53 59-3 52 59-2 51 69-3 
56-653 66-852 57-051 57-0 
62-4 53 52-9 52 53-1 51 53-3 
46-953 47-352 47-761 48-0 

39-4 53 40-152 40 - 7.51 41-3 
30-4 53 31-4 52 32-2 51 33-1 
19-863 21-1 52 22-451 23-4 
7-6 53 9-4 62 10-951 12-3 
54-1 52 66-151 67-9 50 59-7 

38-9 52 41-3 51 43-6 50 45-9 
22-3 52 25-2 51 27-9 50 30-6 
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TRUE ALTITUDE OF BODY. 


Westerly Hour 
Angle. 

Decimation 

Same 

Contrary 

Name. 

Name. 

h . m . 

h . m . 

15 0 

21 0 

4 

20 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

15 56 

4 

16 0 

20 0 

4 

19 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

16 56 

4 

17 0 

19 0 

4 

18 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

i 28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

17 56 

4 

00 

o 

00 

o 


43 19-4 42 59 


14 32-6 14.17 


DECLINATION 


LATITUDE 14° 


contrary 'Name to 
same Name as 


LATITUDE. 


Westerly How 
ABgrle. 

Declinatiou 

If Q o Contrary Same 

Name. Nama 


9 42*0 9 27 
8 43-8 8 29 
7 45-6 7 31 
6 47*5 6 32 
5 49-3 5 34 

4 5 M 4 36 
3 52*9 3 38 
2 54*7 2 40 
1 56-4 1 41 
0 58*2 0 43 

0 0*0 0 14 


042 37*642 15*641 52*841 29*041 4*540 39*240 13*339 46*639 19*338 51*238 22*5 
741 41*7 41 19*940 57*640 34*240 10*1 39 4 * 5*339 19*838 53*638 26*837 59*237 30*9 
3 40 45*6 40 24*2 40 2*1 39 39*2 39 15*5 38 51*1 38 26*1 38 0*4 37 34*0 37 6*9 36 39*2 

739 49*339 28*239 6*638 44*038 20*837 56*937 32*237 6*836 41*036 14*4 35 47*2 

■038 52*9 38 32*238 10*937 48*737 25*837 2*336 38*036 13*235 47*735 21*(>34 54*9 

•337 56*537 36*137 15*136 63*236 30*836 7*735 43*735 19*234 54*334 28*634 2*3 

•436 59*936 39*836 19*1 35 67*635 35*435 12*634 49*234 25*234 0*633 35*4 33 9*6 

•536 3*2 35 43*4 35 23*1 35 1*9 34 40*034 17*6 33 54*6 33 30*9 33 6*832 42*1 32 16*7 

•535 6*5 34 47*034 26*934 6*033 44*533 22*432 59*732 36*632 12*731 48-4 31 23*4 

■434 9*733 50*333 30*633 10*032 48*832 27*032 4*731 41*931 18*630 64*730 30*1 

•333 12*732 53*632 34*232 13*831 53*031 31*631 9*730 47*1 30 24*1 30 0*629 36*6 

•032 15*731 56*931 37*631 17*730 57*130 36*030 14*429 52*229 29*729 6*428 42*8 

•831 18*731 0*030 41*1 30 21:330 1*129 40*329 19*028 57*228 34*928 12*1 27 48*8 

■430 21*530 3*1 29 44*429 24*929 5*028 44*428 23*628 2*027 40*1 27 17*726 64*8 

■029 24*329 6*2 28 47*7 28 28*4 28 8*7 27 48*5 27 27*9 27 6*7 26 45*2 26 23 * 1 26 0*6 


5 28 27*0 28 9 
0 27 29*7 27 12 

4 26 32*3 26 14 
8 25 34*8 25 17 
124 37*3 24 20 

5 23 39*7 23 22 
7 22 42*2 22 25 

0 21 44*5 21 27 

1 20 46*9 20 30 

3 19 49*1 19 32 

4 18 51*4 18 35 

5 17 53*6 17 37 

5 16 55*8 16 39 

6 15 57*9 15 42 
615 0*0 14 44 


127 50*9 27 31 

0 26 53*9 26 35 

7 25 56*9 25 38 
5 24 59*8 24 41 

1 24 2*7 23 44 

8 23 5*5 22 47 
3 22 8*3 21 50 

9 21 11*0 20 53 
3 20 13’619 56 
819 16*2 18 59 

118 18*718 1 
5 17 21*2 17 4 
8 16 23*7 16 7 
1 15 26-1 15 9 
3 14 28*4 14 12 


8 27 12 
2 26 16 

4 25 19 

5 24 22 

6 23 26 

6 22 29 
6 21 32 

5 20 35 
3 19 38 
1 18 41 

817 44 

6 16 47 
1 15 50 
6 14 53 
1 13 55 


426 52*426 32*1 26 11*325 50*025 28*325 6*2 
025 56*325 36*225 15*724 64*824 33*4 24 11*6 
525 0*024 40*324 20*123 59*523 38*4 23 16*9 
924 3*723 44*223 24*323 4*022 43*2 22 22*1 
223 7*322 48*1 22 28*422 8*421 48*021 27*2 

4 22 10*821 51*821 32*521 12*720 52*620 32*2 
621 14*220 56*520 36*320 17*0 19 57*2 19 37*0 
7 20 17*519 69*019 40*219 21*1 19 1*518 41*7 
7 19 20*7 19 2*5 18 44*0 18 26*1 18 5*8 17 46*3 
6 18 23*9 18 5*9 17 47*6 17 29*017 10*0 16 60*8 


617 27*1 17 9*316 51*1 16 32*816 14*1 15 55*2 

5 16 30*1 16 12*5 15 64*6 15 36*6 15 18*2 14 59*5 

315 33*1 15 15*7 14 58*1 14 40*314 22*1 14 3*8 

014 36*014 18*914 1*5 13 43*9 13 26*0 13 7*8 

613 38*9 13 22*0 13 4*8 12 47*512 29*7 12 11*9 


•1 13 46*5 13 30*8 13 14*6 12 58 
•1 12 48*6 12 33*012 17*0 12 0 
•2 11 50*8 11 35*3 11 19*5 11 3 

•2 10 62*9 10 37*5 10 21*8 10 5 

*2 9 55*0 9 39*7 9 24*1 9 8 

•1 8 57*0 8 41*8 8 26*3 8 10 

•1 7 59*1 7 44*0 7 28*6 7 13 

•0 7 1*0 6 46*1 6 30*9 6 15 

*9 6 3*0 5 48*2 5 33*0 5 17 

*8 5 5*0 4 50*2 4 35*1 4 20 

•7 4 6*9 3 52*2 3 37*3 3 22 

•6 3 8*8 2 54*2 2 39*4 2 24 

•4 2 10*8 1 56*2 1 41*5 1 26 

*2 1 12*7 0 58*2 0 43*5 0 28 

’1 0 14 * 6 ] 0 0 * l | 0 14*41 0 29 


312 41*7 12 24*912 8*0 11 50*8 11 33 ' 

9 11 44*4 11 27*9 11 IM 10 54*2 10 37 ' 

410 47*2 10 30*810 14*2 9 57*5 9 40 ' 
9 9 49*8 9 33*6 9 17*2 9 0*8 8 44 ' 

3 8 52*4 8 36*4 8 20*2 8 3*9 7 47 ' 


8 7 55*0 7 39*2 

1 6 57*5 6 41*8 

5 6 0*0 5 44*5 

8 5 2-5 4 47*1 

1 4 4*9 3 49*7 

3 3 7*2 2 52*2 

52 9*6 1 54*7 

7 1 11*9 0 57*1 

8 0 14 * 1 | 0 0*5 

01 0 43-71 0 58*1 


7 23*1 7 7*1 6 50 - 

6 26*0 6 10*2 6 54 - 

5 28*9 5 13*2 4 57 ' 

4 31*6 4 16*1 4 0 * 

3 34*3 3 19*1 3 3 * 

2 37*1 2 21*9 2 6 * 

1 39-7 1 24*7 1 9 * 

0 42*2 0 27*5 0 12 * 

^ 15 * 2 - 0 29*8 0 44 - 

1 12*7 1 27*1 1 41 * 


4 11 15*8 
0 10 19*8 
6 9 23*5 

0 8 27*3 

5 7 30*9 

9 6 34*5 

1 5 38*0 

3 4 41*5 

5 3 44*8 

6 2 48*1 

7 1 51*4 
7 0 54-6 
7 j 0 2*2 

4 0 59*1 
6 1 56*0 


•1 43-6 0 58-0 1 12-5 1 27-0 41-4 1 55-8 10-2 2 24-5 38-8 2 53-0 


The heavy zigzag line is the horizon line and separates contrary names from s 


same names. 
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LATITUDE 14°. 


Westerly Hour 
Angle. 




contrary Name to 

T.AnPTTTTm?. 

l)Jlj(JljljSIAllU.N 

same Name as 


13 ° 14 ° 15 ° 16 ° 

17 ° 18 ° 19 ° 20 ° 

21 ° 22 ° 23 ° 24 ° 


h. m. h. m. 


21 0 37 53-2 37 23 

20 56 37 2*3 36 32 
52 36 11-0 35 42 
48 35 19*4 34 51 
44 34 27-7 33 59 

40 33 35-6 33 8 
36 32 43-4 32 16 
32 31 50*8 31 24 
28 30 58-1 30 32 
24 30 5-129 39 

20 29 12-0 28 46 
16 28 18-727 54 
12 27 25-2 27 0 
8 26 31-5 26 7 
4 25 37-7 25 14 


236 62-8 36 21-535 49*835 17-634 44*834 11*633 37-833 
836 2-9 35 32*235 1-134 29*533 57*333 24*732 51*4 32 
035 12-6 34 42-634 12*133 41*033 9*432 37*332 4*7 31 
0 34 22-233 52*633 22-732 52*232 21*131 49*631 17*630 
733 31*433 2*432 32*932 3*031 32*631 1*630 30*229 

332 40-432 11*931 43*031 13*530 43*630 13*329 42*429 
431 49-1 31 21-1 30 52*730 23*829 54*429 24-728 54*328 
430 57-5 30 30*1 30 2*129 33-829 4*928 35-628 5*927 
130 5-829 38*729 11*428 43*528 15*127 46*427 17*226 
729 13:7 28 47*228 20*327 53*027 25*1 26 56*926 28*225 

■928 21*527 55*427 29*027 2*226 34*826 7*1 25 39*025 
*027 29*027 3*426 37*526 11-125 44-325 17*1 24 49*524 
•926 36*426 11*225 45*725 19-824 53*524 26*923 59*723 
•725 43 * 525 . 18*824 53*724 28*424 2*523 36*323 9*722 
-224 50-524 26*224 1-723 36*723 11-322 45*622 19*421 


Westerly Hour 
Angle. 


Contrary Same 
Name. Name. 


3*6 32 28*9 31 53*8 3 0 0 0 

17*9 31 43*831 9*3 4 8 

31*830 58*330 24*4 8 52 

45*330 12*429 39*1 12 48 

58 - 4 29 26*228 53*5 16 44 

11-228 39*528 7*4 20 40 

23*7 27 52*627 21*1 24 36 

35*9 27 5*3 26 34*4 28 32 

47*726 17-825 47*4 32 28 

59 - 225 29*925 0*1 36 24 

10*5 24 41*624 12-4 40 20 

21*5 23 53*223 24*5 44 16 

32*323 4*422 36*3 48 12 

42-822 15*521 47*9 62 8 

63*021 26*320 69*2 3 56 4 


16 0 0 24 43-6 24 20*6 23 

4 19 56 23 49*523 26-823 

8 52 22 55-2 22 32*9 22 

12 48 22 0-.7 21 38*9 21 

16 44 21 6*220 44*620 

20 40 20 11*4 19 60*319 

24 36 19 16*6 18 65-718 

28 32 18 21-6 18 1*1 17 

32 28 17 26*6 17 6*416 

36 24 16 31*4 16 11*515 

40 20 15 36*1 15 16*614 

44 16 14 40-7 14 21-514 

48 12 13 45-2 13 26*313 

52 8 12 49-612 31*012 

16 56 4 11 63-911 35*611 


57*323 33*523 9*322 44*822 19 * 
3*922 40*522 16-821 52*721 28 
10*421 47-321 24*021 0*420 36 
16*720 54*020 31-120 7-9 19 44 
22-920 0*6 19 38*1 19 15-318 52 

28*8 19 7*0 18 44-9 18 22-5 17 69 
34*7 18 13*2 17 51-6 17 29-6 17 7 
40*5 17 19*316 58-1 16 36*6 16 14 
46*1 16 25-3 16 4*4 15 43*2 15 21 
51-6 15 31*1 15 10-614 49*814 28 

56*9 14 36*9 14 16*7 13 56*2 13 35 
2*2 13 42-5 13 22*613 2*612 42 
7*3 12 48*0 12 28-512 8*811 48 
12-3 11 63*3 11 34-2 11 14*910 55 
17-2 10 58*6 10 39-8 10 20*9 10 1 


821 54-621 28*921 3*120 36*820 10-3 4 0 
221 3*420 38*320 12*919 47*219 21*0 4 

320 12-1 19 47*4 19 22*518 57*218 31-7 8 

3 19 20-5 18 56*3 18 31*818 7*1 17 42*0 12 

1 18 28*818 4*9 17 41*017 16*716 52*2 16 

8 17 36-817 13*5 16 50*016 26*216 2*0 20 

2 16 44*716 21*8 15 58*815 35-4 15 11-9 24 

•6 15 62-416 30-0 15 7*414 44*514 21-4 28 

■7 15 0*014 38*0 14 15-9 13 53*4 13 30*8 32 

•614 7*4 13 45*8 13 24-1 13 2*1 12 40*0 36 

•5 13 14*612 53*5 12 32*312 10*7 11 49*0 40 

•2 12 21*8 12 1*0 11 40*2 11 19*1 10 57*9 44 

•911 28-7 11 8-4 10 48-010 27-4 10 6*5 48 

•3 10 35-6 10 15-7 9 66*7 9 35*4 9 15-1 52 

-6 9 42-3 9 22-8 9 3*2 8 43*4 8 23*5 4 


17 0 19 0 10 58-1 10 40*110 22*1 10 3*7 9 45-3 9 26*7 9 7*8 8 48*9 

4 18 56 10 2*3 9 44*6 9 26-8 9 8*8 8 50-7 8 32*4 8 13*9 7 55-4 

8 52 9 6*4 8 49*0 8 31*5 8 13*8 7 55-9 7 38*0 7 19*9 7 1-7 

12 48 8 10*4 7 53*2 7 36*0 7 18*6 7 1-1 6 43*5 6 25*8 6 8*0 

16 44 7 14*3 6 67*4 6 40*6 6 23*3 6 6-2 6 48*9 5 31-5 5 14*1 

20 40 6 18*1 6 1*5 5 44*9 6 28-0 5 11*2 4 54*2 4 37-2 4 20*1 

24 36 5 21-9 5 5*5 4 49-2 4 32*6 4 16-1 3 59*5 3 42*8 3 26-0 

28 32 4 25*6 4 9*4 3 63*4 3 37*1 3 20*9 3 4*7 2 48*2 2 31-8 

32 28 3 29*1 3 13*3 2 67*5 2 41*6 2 25*7 2 9*7 1 53*6 1 37-6 

36 24 2 32*8 2 17*1 2 1*6 1 45*9 1 30*3 1 14-7 0 58*9 0 43*2 

40 20 1 36*2 1 20*9 1 5*6 0 50*2 0 34*9 0 19*5 0 4*1 0 11*2 

44 16 0 39*7 0 24-6 0 9 * 6 f 0 5*6 0 20*7 0 35*7 0 6 Q -8 1 5-8 

48 12 0 16-9 0 31-8 0 46 - 6 | 1 1-5 1 16*2 1 30*9 1 45*8 2 0*4 

52 81 13*7 1 28-3 1 42*8 1 57*4 2 11-8 2 26*3 2 40*8 2 55-1 

17 56 4 2 10*3 2 24*8 2 39*0 2 53*4 3 7*6 3 21*7 3 35*9 3 49*9 


8 29-7 8 10*6 7 51*2 7 31-7 5 0 | 

7 36-6 7 17-9 6 58*9 6 39*9 4 

6 43-4 6 25-0 6 6*5 5 47*8 8 

5 50-0 5 32-1 5 13*9 4 55*7 12 

4 66-6 4 38-9 4 21*2 4 3*4 16 

4 2*9 3 45-7 3 28*4 3 11-0 20 

3 9*1 2 52-3 2 35-4 2 18*5 24 

2 16-3 1 58-9 1 42-4 1 25*9 28 

1 21-4 1 5-4 0 49-3 0 33-1 32 

0 27-4 0 ll-st 0 4-0 0 19*7 36 

0 26-6 0 42-0 0 57-3 1 12*7 40 

1 20-9 1 35-8 1 50-8 2 5-7 44 

2 15-1 2 29-7 2 44*3 2 58-8 48 

3 9-5 3 23-7 3 37*9 3 52*1 52 

4 3*9 4 17-8 4 31*6 4 45-4 5 56 


3 7*2 3 21*3 3 35*4 3 49*4 4 3*4 4 17*2 4 31*1 4 44*8 4 58*4 5 12*0 5 25*4 5 38-91 


Crossing this line is also equivalent to a change of sign in the altitude from + to — or versa. 
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tbu:b altitude of body. 


LATITUDE 15' 



Angle. I QO 


DECLINATION — Same Name as — latitude. 


4 ° 5 ° 


Westerly 


8° 9° 10° 11° 12° I 


176 0*0|76 0*0177 O-OITS 0*0179 0 


23 56 74 58*175 57*9 76 57*7 77 57 
52 74 52*275 51*776 51*077 50 
48 74 42*675 41*576 39*9 77 38 
44 74 29*3 75 27*2 76 24*9 77 22 


40 74 12*5 75 
36 73 52*2 74 
32 73 28*9 74 
28 73 2*6 73 
24 72 33*6 73 

20 72 2*172 
16 71 28*5 72 
12 70 52*6 71 
8 70 15*0 71 
4 69 35*5 70 

0 68 54*669 
56 68 12*268 
52 67 28*568 
48 66 43*867 
44 65 58*066 

40 65 11*2 65 
36 64 23*5 64 
32 63 35*2 64 
28 62 46*063 
24 61 56*162 

20 61 5*761 
16 60 14*860 
12 59 23*4 59 
8 58 31*559 
4 57 39*158 


43*0 76 37 
16*7 76 9 
47*5 75 38 
15*4 75 4 

40*8 74 28 
3*9 73 49 
24*9 73 9 
44*2 72 26 
1*8 71 42 


•2 57 40*6 58 
*5 56 46*2 57 
*555 51*756 
*2 54 56*9 55 
•754 1*954 

*953 6*653 
*052 11*152 
*851 15*651 
*5 50 19*8 50 
•949 23*949 

*348 27*948 
•347 31*647 
*446 35*246 
*245 38*8 45 
*044 42*245 


■5 78 57 
378 49 
5 78 36 
378 19 


0 80 0*0 81 0*0 82 0*0 83 0*0 84 0*0 85 0*0 86 0*0 87 0*0 

279 57*1 80 56*881 56*482 55*983 55*384 54*385 53*086 60*8 

579 48*580 47*381 45*882 43*983 41*384 38*085 33*086 25*5 

7.79 34*480 31*781 28*682 24*583 19*384 12*385 2*7 85 48*9 

079 15*280 10*781 5*381 58*682 50*283 39*484 24*985 5*3 

978 51*379 44*880 36*881 27*382 15*583 0*783 41*884 17*2j 
978 23*379 14*480 3*980 51*581 36*4 82 17*982 55*083 26*41 
177 51*878 40*579 27*080 12*080 53*7 81 31*982 5*682 33*7 

277 16*878 3*278 47*779 29*780 8*680 43*681 14*381 39*8 

476 38*977 23*178 5*078 44*579 21*079 53*480 21*780 44*9 

175 58*7 76 40*7 77 20*4 77 57*7 78 31*8 79 2*1 79 28*2 79 49*6 

975 16*375 56*276 34*1 77 9*1 77 41*1 78 9*278 33*7 78 53*6 

474 32*275 9*975 46*076 19*376 49*4 77 15*9 77 38*7 77 57*2 

473 46*574 22*874 56*975 28*475 56*8 76 21*676 43*2 77 0*6 

9 72 59*3 73 34*174 6*5 74 36*5 75 3*2 75 27*1 75 47*2 76 3*9 


172 11*0 72 44*2 73 15*4 73 43 
2 71 21*7 71 53*6 72 23*2 72 50 
370 31*4 71 2*071 30*5 71 56 
669 40*470 9*970 37*1 71 2 
068 48*769 17*169 43*470 7 

767 56*4 68 23*768 49*2 69 12 
867 3*6 67 30*167 54*668 16 
566 10*366 35*866 69*567 21 
765 16*565 41*366 4*2 66 25 
364 22*5 64 46*5 65 8*7 65 29 

563 28*063 51*364 13*064 32 
5 62 33*162 55*9 63 16*8 63 36 
161 38*2 62 0*2 62 20*7 62 39 
5 60 42*8 61 4*4 61 24*4 61 42 
459 47*360 8*460 27*960 45 


874 9*6 74 32*074 51*275 6-9 
5 73 14*9 73 36*373 54*674 9*6 
5 72 20*0 72 40*572 57*973 12*2 
271 24*7 71 44*272 1*272 14*9 

4 70 29*0 70 47*8 71 4*1 71 17*4 

2 69 33*0 69 51*3 70 6*9 70 19*9 
9 68 36*9 68 54*5 69 9*769 22*2 
067 40*667 57*668 12*268 24*6 
266 43*9 67 0*667 14*867 26*8 
065 47*366 3*3 66 17*4 66 29*1 

664 50*4 65 6*1 65 19*7 65 31*3 
163 63*6 64 8*8 64 22*2 64 33*4 

5 62 56*6 63 11*4 63 24*6 63 36*6 
7 61 69*3 62 13*9 62 26*8 62 37*6 
861 2*061 16*461 29*061 39*8 


12*2 59 
15*858 
19*3 57 
22*6 56 
25*9 55 

29*154 
32*153 
35*152 
37*9 51 
40*7 50 

43*4 49 
46*149 
48*748 
51*347 
53*7 46 


31*359 48*860 4* 
34*558 51*759 7 
37*6 57 64*5 58 9 
40*656 57*257 12 
43*655 69*856 14 

46*4 55 2*4 55 17 
49*154 4*954 19 
51*853 7*453 21 
54*552 9*852 23 
57*051 12*2 51 26 

59*550 14*650 28 
2*049 16*849 30 
4*448 19*048 32 
6*847 21*347 34 
9*146 23*546 36 


6 60 18*8 60 
2 59 21*1 59 

8 58 23*4 58 

2 57 25*7 57 
6 56 27*9 56 

0 55 30*1 55 

4 54 32*4 54 
6 53 34*5 53 

9 52 36*6 52 

1 51 38*8 51 

3 50 40*9 50 

5 49 42*9 49 

6 48 45*1 48 

7 47 47*2 47 
946 49*247 


643 45*644 4*644 22*744 40*044 56*245 11*445 25*745 39*045 51*346 
The thin horizontal line indicates the passage over the Prime Vertical. ■ 


31*2 60 41*9 
33*4 59 43*9 
35*5 58 46*0 
37*7 57 48*0 
39*8 56 60*1 

41*9 55 52*2 
44*0 54 54*3 
46*1 53 56*2 
48*2 52 58*3 
50*2 52 0*4^ 

52*251 2*4 
54*3 50 4*4 
56*349 6*5 
58*4 48 ,8*6 
0*547 10*6 

2*5 46 12*6 
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TRUE ALTITUDE OP BODY. 


LATITUDE 15°. 

Westerly 



DECLINATION 

— same Nam.e as 

— LATITUDE. 


Westerly 

Hour 







Hour 

Angle. 

0^ 


2° 3° 4 :"^ 

50 go yo 

8° 9° 10° 11° 

12° 

Angle. 


h. m. “ ' ' ' ° ° ,0,0,0 , O , O , O ,0 ,0 ,0 , h. m. 

21 0 43 4-S43 25-643 45-644 4-6 44 22-7 44 40-0 44 56-2 45 11-4 45 25-7 45 39-045 51-3 46 2-546 12-6 3 0 

20 56 42 8-642 29-242 48-843 7-6 43 25-5 43 42-6 43 58-6 44 13-7 44 27-9 44 41-2 44 53-3 45 4-545 14-7 4 

62 41 12-441 32-641 52-042 10-642 28-242 45-1 43 0-9 43 15-9 43 30-143 43-2 43 55-4 44 6-644 16-9 8 

48 40 15-940 35-940 55-041 13-441 30-841 47-642 3-3 42 18-2 42 32-142 45-2 42 57-4 43 8-743 19-0 12 

44 39 19-439 39-239 58-040 16-1 40 33-440 60-041 5-6 41 20-3 41 34-3 41 47-3 41 60-5 42 10-7 42 21-1 16 

'40 38 22-8 38 42-3 39 1-0 39 18-9 39 36-0 39 52-4 40 7-8 40 22-4 40 36-3 40 49-4 41 1-541 12-841 23-2 20 

36 37 26-2 37 45-4 38 3-8 38 21-6 38 38-6 38 54-7 39 10-1 39 24-6 39 38-5 39 51-4 40 3-5 40 14-8 40 26-3 24 

32 36 29-4 36 48-3 37 6-6 37 24-2 37 41-0 37 57-1 38 12-3 38 26-8 38 40-5 38 53-5 39 6-6 39 16-9 39 27-4 28 

28 35 32-635 51-336 9-336 26-736 43-436 59-437 14-537 28-937 42-6 37 55-5 38 7-638 10-038 29-6 32 

24 34 35-6 34 54-2 35 12-0 35 29-2 35 45-7 36 1-6 36 16-7 36 31 0 30 44-6 36 57-0 37 9-637 21-137 31-7 36 

20 33 38-6 33 57-0 34 14-7 34 31-7 34 48-1 35 -3-8 36 18-7 35 33-135 40-735 59-0 36 11-8 36 23-2 36 33-9 40 

16 32 41-632 59-8 33 17-333 34-2 33 50-4 34 6-034 20-9 34 35-2 34 48-7 35 1-6 35 13-8 36 25-3 35 36-1 44 

12 31 44-5 32 2-532 19-832 36-632 52-633 8-2 33 23-0 33 37-2 33 50-8 34 3-7 34 15-9 34 27-5 34 38-3 48 

8 30 47-331 5-131 22-331 38-931 54-932 10-432 25-1 32 39-3 32 52-8 33 6-7 33 18-0 33 29-6 33 40-6 62 

4 29 50-1 30 7-730 24-730 41-330 67-231 12-531 27-231 41-431 54-932 7-8 32 20-1 32 31-8 32 42-8 3 66 

20 0 28 52-729 10-229 27-1 29 43-629 69-330 14-730 29-330 43-430 56-931 0-8 31 22-2 31 33-9 31 46-0 4 0 

19 56 27 65-4 28 12-728 29-528 45-8 29 1-6 29 16-829 31-4 29 45-6 29 59-0 30 11-9 30 24-3 30 36-1 30 47-3 4 

52 26 58-0 27 15-2 27 31-8 27 48-1 28 3-728 18-928 33-4 28 47-5 29 1-029 14-029 2C-4 29 38-229 49-6 8 

48 26 0-626 17-626 34-226 50-327 5-927 21-027 36-527 49-528 3-128 16-128 28-6 28 40-5 28 51-9 12 

44 25 3-1 25 20-025 36-525 62-5 26 8-026 23-126 37-6 26 51-627 5-127 18-2 27 30-7 27 42-7 27 64-2 16 

40 24 ■ 5-624 22-4-24 38-724 54-725 10-125 25-125 39-625 53-626 7-220 20-326 32-926 45-026 66-6 20 

36 23 8-023 24-723 40-923 56-824 12-224 27-2 24 41-6 24 55-725 9-325 22-425 35-1 26 47-326 69-0 24 

32 22 10*4 22 27*0 22 -Aq.oIoo TvQ.qoq i,i.ooq oq-qoq jti.'roQ n^r.^O/i n ./i oi o , 1 . oj. qt.qoa i -zL oq 

28 21 12-8 21 29-321 

24 20 15-2 20 31-6 20 

20 19 17-4 19 33-8 19 

16 18 19-718 35-918 

12 17 22-017 38-1 17 


19 0 
18 66 

62 


18 0 



The thin horizontal line indicates the passage over the Prime Vertical. 









TRUE ALTITUDE OP BODY. 


LATITUDE 15' 


Westerly DECLINATION — Same Name as — latitude. 

Hour — 

Angle. 23° 14° 15° 16° 17° 18° 19° 20° 21° 22° 23° 24 


Westerly I 


o I Angle. 


21 46 21-7 46 29*9 46 36*7 46 42*646 47*4 46 51*0 46 53*5 46 54*8 46 5i3*2 46 54*346 52*4 46 49 3 3 

66 45 23*945 32*245 39*1 45 45*345 50*1 45 53*9 4.5 56*845 58*545 59*245 58*745 57*2 45 54*6 4 

52 44 26*0 44 34*3 44 41*5 44 47*844 52*9 44 57*0 45 0*1 45 2*2 45 3*2 45 3*1 45 2*0 44 59*9 8 

48 43 28*243 36*743 43*943 50*443 55*7 44 0*1 44 3*544 5*7 44 7*244 7*544 6*844 5*1 12 

44 42 30*442 39*042 46*342 53*042 58*643 3*1 43 6*843 9*4 43 11*2 43 11 *9 43 11*6 43 10*4 16 

40 41 32*641 41*341 48*841 55*642 1*342 6*242 10*1 42 13*1 42 15*242 16*2 42 16*4 42 15*5 20 

36 40 34*840 43*640 51*340 58*34,1 4*241 9*341 13*541 16*841 19*241 20*641 21*1 41 20*7 24 

32 39 37*1 39 45*939 53*840 1*040 7*1 40 12*4 40 16*940 20*440 23*240 24*940 25*940 25*9 28 

28 38 39*338 48*238 56*339 3*7 39 10*039 15*639 20*339 24*1 39 27*2 39 29*339 30*7 39 31*1 32 

24 37 41-537 50*7 37 58*938 6*3 38 13*0 38 18*7 38 23*7 38 27*8 38 31 *3 38 33*8 38 35*5 38 36*3 36 

20 36 43*8 36 53*1 37 1*4 37 9*1 37 15*8 37 21*9 37 27 *2 37 31*6 37 35*3 37 38 * 1 37 40*3 37 41 *4 40 

16 35 46*1 35 55*4 36 3*9 36 11*8 36 18*8 36 25*1 36 30*7 36 35*4 36 39*4 36 42*6 36 45*0 36 46*7 44 

12 34 48*434 57*935 6*535 14*635 21*835 28*335 34*135 39*235 43*635 47*035 49*835 51*8 48 

8 33 60*834 0*434 9*2 34 17*4 34 24 *8 34 31*6 34 37*7 34 43*0 34 47 *6 34 51 *5 34 54*6 34 57*0 52 

4 32 53*0 33 2*9 33 1 1 *8 33 20*3 33 27*9 33 34*9 33 41*2 33 46*8 33 51 *7 33 56 *0 33 59*5 34 2*3 3 56 

20 0 31 55*4 32 5*4 32 14*5 32 23*1 32 31*032 38*232 44*732 50*6 32 55*9 33 0*4 33 4*4 33 7*6 4 0 

19 56 30 57*831 7*931 17*2 31 26*031 84*031 41*531 48*231 54*532 0*1 32 5*032 9*232 12*9 4 

62 30 0*230 10*530 19*930 28*930 37*230 44*830 52*030 57*631 4*331 9*5 31 14*2 31 18*2 8 

48 29 2*729 13*1 29 22*7 29 31*829 40*329 48*229 55*630 2*330 8*530 14*1 30 19*030 23*4 12 

44 28 5*328 15*7 28 25*4 28 34*828 43*528 51*628 59*329 6*329 12*929 18*729 24*029 28*7 16 

40 27 7*6 27 18 2 27 28*2 27 37*8 27 46*7 27 55*1 28 3*0 28 10*3 28 17*1 28 23*3 28 28*9 28 34*1 20 

36 26 10* 1 26 20*9 26 31*0 26 40*8 26 49*9 26 58*6*27. 6*7 27 14*3 27 21*4 27 27*9 27 34*0 27 39*4 24 

32 25 12*6 25 23*6 25 33*9 25 43 9 25 53*2 26 2*1 26 10*5 26 18*3 26 25*8 26 32*7 26 39*026 44*9 28 

• 28 24 15*224 26*3 24 36*824 46*924 56*525 5*6 25 14*325 22*525 30*225 37*425 44*125 60 3 32 

24 23 17*823 29*1 23 39*7 23 50*1 23 59*924 9*224 18*1 24 26*624 34*724 42*124 49*224 oo*8 36 

20 22 20*4 22 31*8 22 42*7 22 53*223 3*223 12*823 22*023 30*823 39*1 23 47*023 54*4 24 1*3 40 

16 21 23*1 21 34*7 21 45*7 21 56*422 6*7 22 16*5 22 26*0 22 34 *9 22 43*7 22 51 *8 22 59*6 23 6*8 44 

12 20 25*8 20 37*520 48*720 59*621 10*1 21 20*2 21 29*921 39*221 48*221 56*622 4*722 12*4 48 

8 19 28*5 19 40*4 19 51*7 20 2* 9 20 13*6 20 24*0 20 34 *0 20 43*6 20 52* 8 21 1*521 10*021 18*0 62 

4 18 31*1 18 43*3 18 54*9 19 6*2 19 17*1 19 27*7 19 38*0 19 47*9 19 57*420 6*620 15*320 23*7 4. 56 

19 0 17 33*9 17 46*2 17 58*0 18 9*6 18 20*7 18 31 *6 18 42*1 18 52*2 19 2*2 19 11*6 19 20*7 19 29*4 5 0 

18 56 16 36*8 16 49*2 17 1 2 17 13*0 17 24*4 17 35*4 17 46*2 17 56*7 18 6*9 18 IC’OIS 26*1 18 35*2 4| 

62 15 39*6 15 52*2 16 4*4 16 16*4 16 28*016 39*4 16 60*4 17 1*1 17 11*7 17 21 *& 17 31*6 17 41*1 8 

48 14 42*5 14 55*3 15 7*7 15 19*9 15 31*7 15 43*3 15 54*7 16 6*7 16 16*5 16 26*9 16 37*1 16 46*9 12 

44 13 45*4 13 58*4 14 10*9 14 23*4 14 35*5 14 47*314 59*015 10*3 15 21*4 15 32*1 15 42*615 52*9 16 


40 12 48*4 13 1*5 13 14*3 13 26*9 13 39*3 13 61*4 14 3*3 14 14 * 

36 11 51*3 12 4*7 12 17*7 12 30*6 12 43*1 12 55*5 13 7*7 13 19 ' 

32 10 54*311 7*9 11 21*1 11 34*3 11 47*1 11 69*7 12 12*2 12 24 ' 

28 9 67*4 10 11*2 10 24*6 10 38*0 10 51*011 3*9 11 16*6 11 29 

24 9 0*6 9 14*5 9 28*1 9 41*7 9 55*1 10 8*210 21*2 10 34 

20 8 3*7 8 17*9 8 31*7 8 45*6 8 69*1 9 12*5 9 25*9 9 39 

16 7 6*9 7 21*3 7 35*4 7 49*4 8 3*2 8 16*9 8 30*5 8 44 

12 6 10*2 6 24*7 6 39*0 6 53*3 7 7*4 7 21*4 7 35*3 7 49 

8 5 13*5 5 28*2 5 42*7 5 67*3 6 11*7 6 25*9 6 40*2 6 64 

4 4 16*8 4 31*8 4 46*6 5 1*4 5 16*0 5 30*6 5 45*0 5 69 


■9 14 26*4 14 37*4 14 48*314 f 
■6 13 31*3 13 42*7 13 54*014 
■3 12 36*4 12 48*1 12 59*7 13 : 
•1 11 41*6 11 53*6 12 5*612 
•0 10 46*7 10 59*2 11 11*411 

•0 9 52*0 10 4*7 10 17*4 10 

•0 8 57*3 9 10*4 9 23*4 9 

■1 8 2*7 8 16*1 8 29*5 8 

•2 7 8*2 7 22*0 7 35*7 7 

•4 6 13*7 6 27*8 6 41*9 6 


18 0 I 3 20*2 3 35*4 3 50*4 4 5*5 4 20*4 4 35*2 4 50*0 5 4*7 5 19*3 6 33*8 5 48*3 6 2*61 


2 




TRUE ALTITUDE OF BODY. 


LATITUDE 15°. 


Westerly 


DECLiisrATiON — Contrary Name to — latitude . 


h. m. 

24 0 
23 56 
62 


23 0 
22 66 
52 
48 
44 


9 ° 10 ° 11 ° 12 ° I Angle. 



22 0 
21 66 
62 


21 0 


I 75 0-074 0-0 73 0-072 0-071 0-070 0-069 0-068 0-067 0-060 0-065 0-064 0-063 0-0 

' 74 58-1 73 58-172 68-271 68-470 58-669 58-668 68-667 58-666 58-665 58-864 58-863 58-962 59-0 

! 74 62-2 73 62-7 72 63-0 71 63-6 70 53-8 69 54-3 68 54-4 67 54-6 66 54-8 65 66-2 64 55-3 63 55-5 62 66-6 

i 74 42-673 43-672 44-471 45-4 70 46-269 47-068 47-467 47-966 48-365 49-064 49-663 49-862 50-3 

: 74 29-373 31-072 32-771 34-370 35-569 36-868 37-767 38-666 39-565 40-564 41-263 42-062 42-7 

i 74 12-573 15-272 17-671 20-070 21-969 23-868 25-367 26-866 28-265 29-664 30-863 31-962 33-0 

73 52-2 72 56-1 71 69-6 71 2-870 5-569 8-2 68 10-4 67 12-6 66 14-4 65 16-5 64 18-163 19-7 62 21-3 

73 28-9 72 34-0 71 38-6 70 42-8 69 46-4 68 60-0 67 53-0 66 56-9 65 68-5 65 1-064 3-363 5-662 7-6 

73 2-672 9-171 14-870 20-069 24-868 29-367 33-1 66 36-765 40-1 64 43-463 46-462 49-161 61-8 

72 33-6 71 41-5 70 48-4 69 55-0 69 0-768 6-2 67 11-0 66 15-4 66 19-7 64 23-7 63 27-3 62 30-8 61 34-0 

72 2-1 71 11-470 19-769 27-568 34-367 40-866 46-765 52-064 57-2 64 2-063 6-462 10-561 14*6 

71 28-670 39-169 48-868 57-868 5-967 13-466 20-365 26-664 32-663 38-462 43-561 48-560 53-1 

70 52-670 4-769 15-668 26-067 35-266 44-065 51-964 59-264 6-363 12-862 18-961 24-660 30-0 

70 15-069 28-568 40-867 52-367 2-866 12-865 21-764 30-163 38 1 62 45-661 52-560 59-160 5-3 

69 35-568 50-468 4-067 16-966 28-665 39-664 49-863 59-263 8-262 16-661 24-560 31-859 39-0 

68 54-668 10-767 25-866 39-965 52-765 5-064 16-1 63 26-762 36-661 46-1 60 54-860 3-259 11-1 

68 12-267 29-766 46-066 1-365 15-464 28-763 41-162 52-662 3-661 14-060 23-859 32-958 41-7 

67 28-5 66 47-4 66 4-9 65 21-3 64 36-683 51-163 4-5 62 17-2 61 29-1 60 40-6 59 . 51-2 59 1-358 10-9 

66 43-866 3-865 22-564 40-163 56-563 12-262 26-661 40-360 63-460 5 - 7.59 17-358 28-457 38-8 
65 68-065 19-264 38-963 57-863 15-362 31-961 47-561 2-360 16-359 29-658 42-157 64-157 6*6 

65 11-264 33-463 54-663 14-362 32-961 50-761 7-260 23-159 37-958 62-358 5-857 18 - 6.56 31-0 

64 23-663 46-963 8-962 29-961 49-561 8-360 26-059 42-658 58-658 13 - 9.57 28-356 42-156 66-2 
63 30-262 59-462 22-5 61 44-5 61 5-2 60 25-0 59 43-6 59 1 - 3.58 18-1 57 34-4 66 49-7 56 4-355 18-4 

62 46-062 11-361 35-360 58-460 20 - 0.59 40-759 0-358 18 - 9.57 36-856 63-956 10 1.55 25-754 40-6 
61 50-161 22-460 47-560 11-459 33-958 55-658 16-257 35-756 54-556 12-555 29-554 46 - 1.54 1-8 

61 6-760 33-059 58-959 23-658 47-158 9-8 57 31-2 56 51-7 56 11 - 2 . 56 . 30-1 54 48-2 54 6-553 22-2 

60 14-8 59 42-8 59 9-6 58 35-3 57 59-7 57 23-1 56 45-4 56 6-7 55 27-3 54 47 - 1.54 5-9 53 24-162 41-6 

69 23-458 52-258 19-857 46-357 11-556 35-955 58-955 21 - 2.54 42 - 554 . 3-253 22-952 41-852 0-2 

68 31-568 1-157 29-556 56-756 22-856 47-955 11-954 34-953 57-2 53 18-652 39-151 68-961 17-9 

67 39-157 9-656 38-656 6-755 33-454 69-454 24-253 48-1 53 11-052 33-351 54-651 15-150 35-0 

66 46-556 17-655 47-356 16-154 43-764 10-353 35-953 0-552 24-351 47-361 9-450 30-749 61-4 

65 53-455 26-154 55-554 25-153 53-463 20-852 47-152 12-451 37-051 0-750 23-549 45-749 7-1 
65 0-054 32-354 3-563 33-753 2-652 30-851 67-851 23-850 49-150 13-6 49 37-249 0-0 48 22-2 
54 6-353 39-253 11-052 41-952 11-551 40-351 8-050 34-750 0-7 49 25-9 48 50-2 48 13-8 47 36-6 

63 12-352 45-852 18-351 49-751 19-950 49-450 17-749 45-249 11-848 37-848 2-747 27-046 50-6 

52 18-1 51 52-151 25-150 57-150 28-049 68-149 27-148 55-148 22-647 49-1 47 14-746 39-746 4-0 

61 23-850 58-250 31-650 4-349 35-749 6-448 36-048 4-847 32-747 0-0 46 26-3 45 61-946 16-9 

50 29-050 4-049 38-049 11-148 43-148 14-447 44-647 13-946 42-646 10-445 37-445 3-744 29-2 
49 34-049 9-6 48 44-148 17-747 60-247 22-046 52-846 22-845 51-9 45 20-5 44 48-144 15-043 41-2 
48 38-948 14-947 49-9 47 24-046 57-146 29-446 0-745 31 - 345 , I'O 44 30-2 43 58-3 43 25-9 42 62-7 

47 43-6 47 20-146 55-5 46 30-146 3-745 36-645 8-344 39-444 9-843 39-443 8-242 36-442 3-8 

46 48-146 24-946 0 945 35-945 10-044 43-344 15-743 47-343 18-242 48-442 17-841 46-541 14-6 
45 52-545 29-845 6-244 41-644 16-1 43 49-943 22-842 54-942 26-241 57-041 27-040 56-340 24-9 

44 56-744 34-344 11-143 46-943 22-042 56-242 29-642 2-241 34-141 5-440 35-840 5-839 35-0 
44 0-943 38-843 15-842 52-242 27-642 2-341 36-241 9-3 40 41-7 40 13-6 39 44-5 39 14-8 38 44-6 

43 4-842 43-0 42 20-541 57-341 33-141 8-240 42-540 16-139 49-0 39 21-338 52-838 23-737 63-9 


2 




I Westerly | 

Hour 

Angle. I 13 c 


TRUE ALTITUDE OF BODY. 
LATI TUDE 15° 

DECLINATION — contrary Name to latitude. 


14 ' 


15 ° 


62 0-0 
61 58 -91 


61 0*0 
60 69 -Ol 


,60 0-059 0*058 0*0 


lei 55* 8160 66-01 

lei 50*6 


|61 43-3 


60 51-059 51*2 
60 44*0 69 44*4| 


61 34*0 
61 22-61 
61 

60 54*059 56*5 
60 37*0 69 39 


60 35-0 59 35*8 58 36*6 


159 58-9' 

I59 66*1 


16^ 


17^ 


18' 


19' 


58 59 -ll 


I 58 66*3l57 56*4 56 66*4 55 56*6 
56 52*0 55 52*3 
56 46*9 55 46*4 


58 61*6 
58 45*01 


158 25*0 


60 18*159 21 
69 67*4 59 1*6 58 

59 35*0 58 40*0 67 44*4 
59 11*1 58.16*7 67 21*8 
68 45*6 57 61*9 56 67*7 


|68 18*4 


57 25*6 56 32*1 55 38*6 


57 0*0 


57 59*156 59*1 


57 51 
67 45 


67 37*4 


60 24-169 25*368 26*367 27*456 28*4] 
9-360 11*259 12*858 14*4 57 16*866 17*1 
68 68-568 0-757 2-566 4-2' 

68 42*6 67 45*156 47*655 49*7 


l56 0*0 
155 69*2 


20' 


57 28-0 
6*6|57 9-2' 
66 48*8 
66 26*9 
56 3*5 


56 30*9 
56 12*6| 
165 62-8' 
55 31-5 
155 8*8 


21 ' 


0-054 0-053 0-0 
54 69-1 63 69-3 52 59*2 
54 56-7 53 56-9 52 56-9 
54 52*0 
54 46 *71 


22 ' 


23 ' 


52 0-0 


|61 59-3 50 59*3 
51 57-0 50 67-1 


53 52*9 52 53-0 
53 47*2 


56 38*055 38*754 39-353 40-1 


152 47-6151 IS-ojoG 48*3 
150 41*7 


55 29*5 
65 18*6 
55 6*1 
54 61-9| 


54 30 - 3 
54 19*8 
64 7*6 
53 53*9' 


53 31*4 
53 21*0 
53 9*3l52 10 


52 56*0| 

55 33-5 54 36*3 53 38*7 52 41*2 
55 15*854 19*1 63 22*052 25*0| 


1 67 49*8 66 57*8 66 5*2 
57 20*0 56 28*7 55 36*9 
56 48*6 55 58*4 55 7-2] 
;55 26 *(>54 36*4 


56 16*2 

55 42*6 

56 7*7 
64 31*7 
53 54*8 
63 16-9 


56 12-4 
64 44*7 


54 44*653 50*352 55*9 


54 56-6' 
64 35*9 
54 13-9 


54 0*4 


53 40-3 52 44-3 51 48*4 50 52 


53 18*7 


52 23*4 51 28*0 50 32*3 49 36*4 


64 19*053 25*6 


163 62*2 


52 69*4 


54 15-9 53 24*1 


58 45*8 


54 4*353 14*5 


52 42*2 


54 53*8' 

54 19-8 58 31-2 
63 44-7 52 66-9 
53 8-6 52 21-C' 

53 31-6 51 45-3150 68 


52 38-0 
51 58 - 3 I 
51 17-6 
50 36-3 
49 64-01 


51 53 - 4 I 

51 14-4 
50 34-7 
49 54-0 


49 12-7 48 30-4 


Isl 8-0 50 22-2 
;50 29-9 49 44-9 


l62 54-8 

|52 24-3 
loi 52-7 


52 31-7 
52 6 


123 


I Westerly] 
Hour 

2^0 I Angle. 


51 53* 


,52 40*6 51 41-2 i 
52 32- 1 51 32*9 50 33*8| 
162 22* 1 51 23*2 50 24* 31 
51 12*1 50 I3*5l 
|51 57*8 50 69*5 ^ 


53 3*9 52 7-3 


0 * 0 | 


50 53-4| 


151 27*6| 
l51 10*5 
*0 


52 1*151 6*4 


.52 32*0 51 39*6 


52 3*4 


51 11-7 


,52 8*7 51 20-0 

51 34*3 50 46 *2! 


50 11-6 49 23*8 48 35*8 


49 50*849 6-748 21*8 


49 11*1 


48 27*6 47 43*6 46 58*9 


47 47-747 4*4 


49 11*2 48 30*5 
48 27*7 47 47*8 
47 43*5 47 4*4' 
46 58*746 20*3 
46 13*3 

45 27*5 
44 41*0 
43 54*1 
43 6*6 
42 18*9 


i47 49-2 
47 7 


44 50*4 
44 4*7 
43 18*4[ 

42 31-7 41 
41 44*5 41 


49 36*8 
48 59*3 


51 37*6 
3 51 12*8 
50 46 -8! 


;*6 50 42*7 
5*8 50 12*5 
50 30*8 49 41*3 
49 57*849 9*1 


160 43*4 
Iso 19*2 
49 53-9' 


,51 43 ’41 50 45*6 
,50 30 
150 13-6 
149 55*6 


150 1*3] 

49 47*6 
49 32*8 
49 16-6 
48 59*1 
48 40*3 


50 11*2 49 15-8|48 20*3 
49 48*8 


49 25*2 
49 0*5 


50 19*6 49 27*3 48 34*6 


49 51-2 48 59*7 


48 


49 21*8 
48 51*3 
48 19-8| 


47 36*4 


46 20-6 


47 7*2 
146 25-9 


46 24*6 45 41*544 57*9 44 13*8 
45 44*145 1*6 44 18*8 43 35*4 


l46 24*4 45 44*0| 

45 41 • 1 45 1 

|45 35*7|44 57*144 18-1 43 38*4|42 58*1 
44 12*6 43 34*3 42 55*3 


46 50*7 
46 13-9] 
45 36*3 


45 2*844 21*1 43 39*0 
344 20*943 39*9 42 68*5 


42 15*7 41 35*7 40 65*2 40 14*239 32*7| 


I43 27-642 49*9 42 11*641 32*7 40 53-5 


l42 42*0| 
55*8 


l42 4*9 41 27*4 40 49*2 40 10*6] 
i41 19*6 40 42*6 40 5*1139 27*1 


1 41 30-640 56*9 
40 41-940 8- 


40 22-3 39 47*3 39 11-6 


39 52*9| 
39 3-6 
38 13*7 


39 20 -3| 
38 31 


21 0 I 37 23-636 62*8 


9*340 33*7 


48 30*9 

I48 1-2 


47 30*3 46 40*3 


47 47-3 46 58*6 


48 49*0 48 1-7 47 13*9 46 25*8 
48 13*1 47 26*6 46 39*5 45 52*2 


46 


1 45 28*3 44 42*4 


l44 51- 


48 54-147 59*1| 
48 31-147 36 - 7 I 
48 6*9 47 13*2l 
147 41*746 48*5 


647 15-4 


47 39*6 
47 10*4 


46 47-9 


46 9*2 45 19-7 44 29*8 


|45 37*2 
46 4*4 
4*4145 17*8 44 30*5 


46 22*8 
45 66*0 


46 19-545 28*2 
45 50*0 44 69*5 


14 6-3 


143 20*5 


42 17*5 


43 43*0 42 55*ll 
I 43 55*9 43 9-0 42 21*91 
i42 34-4- 


I 44 48*4 43 59*1 
I 44 16*1 43 27*6 


143 29*3 42 44*3 
,42 51*7 42 7*3' 


l42 66*3 

I 42 16-6 

I 4 I 36*2 


42 13*3 
kl 34*3' 
ko 64*6 


41 29-740 45*740 1*3 


40 13*5 


39 57 ’4 39 20*5 


38 43-2 38 5*3 


39 34*939 0*4 


l38 47*01 
37 58*7 


37 42*337 10*1 


l38 13*2 
I 37 25*6 
Ise 37-5 


36 21*135 49*1 


38 25*4 
37 38-8 
36 51*8 
36 4*3| 

I 35 16*5 


38 36-4 
37 49-8 


141 58 -91 
I 4 I 22-7 


140 61-3 
140 12*3 


39 33-3 38 52*3 38 11*1 


41 47-9 

41 13-1 
40 37*6 


40 8-0 
39 29*6 


139 24* 3| 
l38 46-61 


139 31-3 38 51*7 38 11*5 


138 50-7 38 8*3 
37 29*41 
36 49 - 9 I 


38 48*6 


38 9-737 30-1 


37 27*0 


|37 58-7 
I 37 13-8 


37 3*8 36 28*41 


36 17*4’ 
35 30*6 


35 42*6 


34 56*4 34 21-6 33 46 


37 21 
36 37 *1136 
35 52 
35 7 


l36 43-8 
0*2 


|37 30-9 
I 36 50-ll36 9 


136 48-136 8-8 35 29*1 

i36 5*635 27-0 34 47*9 

i35 22*6 34 44*6 34 6*3 
l-Sp 24*1 
32 41*4 
31 58-3 


35 16 *1134 39*ll34 
2 34 31 


34 43*3 34 9*7 33 35*6 


|33 55*2 33 18*5 
i33 10*8 32 34*7 


33 


1-1 32 26*031 50*631 14*7l 3 


2 
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TRUE ALTITUDE OF BODY. 


LATITUDE 15^. 


Westerly Hour 
Angle. 

Declination 

Same 

Name. 

Contrary 

Name. 

h. m. 

15 0 

h. m. 

21 0 

4 

20 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

15 56 

4 

16 0 

20 0 

4 

19 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

86 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 1 

12 

52 

8 

16 56 

4 

17 0 

19 0 

4 

18 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

17 56 

4 

18 0 

9 . 

18 0 


contrary Name to 

DECLINATION LATITUDE. 

same Name as 


2^ 


6" 


8" 


10° 


11^ 


12^ 


Westerly Hour 
Angle. 


Decimation 


Contrary 

Name. 


Same 

Name. 


43 
42 8*6| 

41 12*4 
40 15*9 
39 19*4 

38 22 
37 26-2 
36 29*4 
35 32 *61 
34 35* 


42 43*0 
41 47*3 
40 51-3 
39 55-2 
38 59-0 

38 2*6 
37 6-2 
36 9 *71 
35 13*1 
16*51 


634 


33 38*6 33 19*7 
32 41*6'32 22*8 
31 44*5'31 25*9|31 


20*5 

25*0 

29-4 

33*6 

37*7 


57*3 41 33*1 


2*140 38*340 13*9 
6*8 39 43*4 39 19*4 


11*5 


41*837 
45*6 36 
49*4 35 
53*0 34 
66*633 

0*0 32 


30 47*3 30 28*9 30 
29 50*1,29 31*8 29 13*1|28 


28 62 *7128 34* 
27 55*427 37* 
26 68*0*26 40* 


0*625 43 
3*1*24 45 


7 28 
6 27 
3 26 
0 25 


7 24 
5*6^ 48*323 


8*022 50*9 
22 10*421 63 


21 12*820 66* 
20 15*219 58*4 


19 17*4 
18 19*7 


30 
22 33 
36 
0|20 38 
19 41 


521 


0 

3*21 


818 


17 22*017 5*6| 
16 24*216 7*9| 
15 26*415 10*2 


14 28 
13 30 
12 33 
11 35 
10 37 

9 39 
8 41 
7 43 
6 45 
5 47 

4 49 
3 51 
2 53 
1 65 
0 68 


14 12- 
13 14’ 
12 17- 
11 19’ 
10 21 - 

9 23* 
8 25* 
7 27* 
6 29* 
5 32* 

4 34* 
3 36* 
2 38* 
1 40- 
0 42* 


3 
6 

10*0|29 


5 31 
8 30 


2 27 57 
227 0 
1 26 3' 
025 6’ 
924 9’ 


•4 


43’ 
17 46’ 
16 48’ 
15 51- 
14 63’ 

13 56* 
12 68 * 
12 0 * 
11 3* 
10 5* 

9 7 
8 9 
7 ll' 
6 14’ 
5 16’ 

4 18* 
3 20* 
2 22 * 
1 24* 
0 26* 


15*937 53*2|37 29*9| 
236 


20 

24*4 

28*4 

32*4 

36*2 

39*9 

43*6 

47*2 

50*6 

54*0 


723 12 
122 15 
121 18 

7 20 21 
3 19 23 

8 18 26 
317 29 

16 31 
315 34 
714 37 


1|13 39 
12 41 
11 44 
10 46 
9 49 


41 8*2 


38 48*4 38 24 


57 
36 2* 
35 6* 
34 10 
33 15* 

32 19* 
31 23 
30 26 
29 30 
28 34* 


83. 


8|36 35*0| 
39 

7|34 44*5 
49*1 
53 *51 


9 33 
1 32 


131 
0 31 


57*8 
1*9 
830 6*1 
6 29 
2 28 


27 37 
26 41 
25 44*5| 
24 47 
23 51 


6 27 
1 26 , 


17*7| 
21*4 
|25 25*0 
8 24 28*5 
0 23 32*0 


22 54 
21 57 
21 0 
20 3 
19 6 


13 22 
12 25 
11 27 
7|10 30 
9 32 


8 51 
7 53 
6 56 
6 58 
5 0 

4 2 
3 4 
2 7' 
1 9’ 
0 11 


0 0*q 0 15*5 0 31*0 


0 46*6 


8 35 
7 37 
6 39’ 
5 42’ 
4 44* 

3 46* 
2 49* 
1 51* 
0 53* 


10 42*5 
39 48*6 
38 64*6 
38 0*3 
137 5*9 


36 11*2 
16*5 
34 21 
33 26*4 
32 31 *2' 


31 35*8 
30 40*3 
29 44*7 
10*028 48*9 
13*927 53*1 


1 22 35*3 

2 21 38*6 
2 20 41*8 
2 19 45*0| 

18 48*1 


10 16*1 
39 22*7 
38 29*0 
37 35*2 
36 41*1 

35 46*9 
34 62*6 
33 58*0 
33 3*2 
32 8*3 

31 13*3 
30 18*1 
29 22*8 
[28 27*3 
27 31*8! 


26 57 *21 
26 1*1 
25 5 *01 
24 8*7 
23 12*41 


49-0 

56-0 

2*9 

9*4 

15*8 

22*0 

28*0 

33*8 

39*5 

44*9 


39 21*3 
38 28*8 
37 36*1 
36 43*1 
135 49*9| 


38 52*8 
38 0-8 
37 8*6 
36 16*1 
35 23*4 


38 23 
37 32*2 
36 40*5 
35 48* 
34 56*2| 


7 37 


635 


34 56*6 34 30*4 
34 2*9 33 37*2 


33 9*2 
32 15*2 


31 21*130 56-5 


50*230 26*7 
55*429 32*3 




0*4 28 37* 
5*327 42*9 
10*126 48*0 


728 


26 36 
25 40*4 
24 44*6 
23 48*5| 
22 52*5 


226 


22 16* 
21 19* 
20 22 * 
19 26* 
18 29* 


021 


9 20 
3 19 


6 18 


17 32 
16 36*0! 


18 9 
17 11 
16 14 
15 17 

14 19*9|14 2*7|l3 45*1 


0 17 51*1 
•8 16 54*1 
•6 15 57*0 15 39* 
*3 14 59*9 14 42-1 


6|13 5*5 
12 8*2 
11 10*8 
10 13*5 
9 16*1 


8 18*7 
7 21*2 
6 23*7; 
5 26*l| 
4 28*5| 

3 30*9 
2 33*3 
1 35*6 
0 38*0 


8117 14*3'16 55 
16 17*6 15 59 
20*9|l5 2 
14 24*214 6 
13 27*4 13 9 


1 15 


12 48*1 
11 50*9 
10 53*8 
9 56*6 
8 59*3 

8 2*0 
7 4*6 
6 7*3 
5 9*9 
4 12*4 

3 14*9 
2 17*4 
1 19*8 
0 22*2 


56*31 
[21 0*1 
3*7 
7*3 
10 * 9 : 


14' 
25 19' 
24 23' 
23 28’ 
22 32’ 

21 36* 
20 40* 
19 44* 
18 48* 
17 51* 


7 25 52*9 
3 24 57*8 
7 24 2*5 
0 23 7*1 
2 22 11*6 

321 16*0 
320 20*3 


2 19 24*4^ 
1 18 28*6| 
8 17 32*5 


16 36*4 
15 40*2 
14 44*0 
13 47*6 
12 51*3 


12 30*5|12 12*7|11 54 
11 33*611 15*9 10 58 
10 36*510 19*2 10 1 
9 39*4 9 22*3 9 5 
8 42*4 8 25*4 8 8' 


7 45*2 
6 48*0| 
5 50*8 
4 53*5 
3 56*2' 

2 58*9! 
2 1*4 
1 4*0j 
0 6*5] 


7 28' 
6 31 
5 34’ 
4 37 
3 40’ 

2 42 
1 45 
0 48 


7 11 
6 14 
5 17 
4 20 
3 23 

2 26 
1 29 
0 32 


32 43*9 
131 50*3 


34 3 
33 11*0| 
32 18* 
31 24*9 
30 31*6 


733 


1 31 


30 2 
29 8*6 
14*3 
27 19*9 
26 25*3 


6p29 


30*6 

35*8 

40*8 

45*7 

50*5 


38*0| 

28 44 * 4 ! 

27 50 
26 56*51 
26 2*3 

25 7*9 
24 13*4 
23 18*7 
22 24*0 
21 29*1 


55*2 20 34*1 
59*819 39*0| 
4*318 43*8 
8*617 48*4 
12*9|l6 52*9 


16 17 * 0 ; 

15 21*1 
14 25*1 


53*9 
37 3*0 
36 11*8 


20 
34 28*5 


36*5 
32 44*2 
51*7 
30 59*0 
30 6 


29 13 
28 19 
27 26*3 
26 32*6 
25 38*8 

24 44*8 
23 50*6 
22 56 
22 1 
21 7*4 


20 12-7 
19 17*9 
18 23*0 
17 27*9 
16 32*7 

15 37*5 
14 42*2 


15 57*4 
15 1*7 
14 6*013 46*6 


13 29-013 10*2 12 51*1 
12 32*812 14*3 11 55*5 

|ll 36*611 18*2 10 59*7 
10 40*310 22*2'l0 3*8 


9 43*9 
8 47*4 
7 60’9 

6 64 * 3 | 
5 57*7 
5 1*0| 
4 4*2 
3 7*4 

2 10*5 
1 13*6 
0 16*6 


9 26*0 
8 29*8 
7 33*5 

6 37 
5 40*7 
4 44*2 
3 47*6 
2 51*0 

1 54*3 
0 57*6 
0 0*8 


0 4*21 0 19*81 0 35*41 


1 2*1 


1 17*6 


1 33*01 


0 51*01 


1 48*4i 


2 3* 


0 24' 

1 22 ’ 


2 19*2 


0 40*4 

1 37*5 

2 34’5 


0 56*0 

1 52*9 

2 49*8 


9 8*0 
8 12*0 
7 15*9 

6 19*8 
5 23*6 
4 27*3 
3 31*0 
2 34*6 

1 38*1 
0 41*6 


0 15*0 

1 11*6 

2 8*3 

3 5*1 


m. 

0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

52 

56 


4 0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 
44 
48 
52 
56 


4 

6 0 
4 
8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

52 

5 66 

6 0 


h. m. 

9 0 

8 56 
52 
48 
44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

8 0 
7 56 
62 
48 
44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 

7 0 
6 56 
62 
48 
44 

40 

36 

32 

28 

24 

20 

16 

12 

8 

4 


6 o 


The heavy zigzag line is the horizon line and separates contrary names from same names. 




TRUE ALTITUDE OF BODY. 
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LATITUDE 15°. 


Westerly Hour 
Angle. 


DECLINA-TiaN — 


contrary Name to 
same Name as 


LATITUDE. 


Westerly Hour 
Angle. 


Declination 


Contrary | 
Name. 


13" 


14" 


15" 


16" 


17" 


18" 


19° 

20° 

21° 2 

0 f c 

t f 0 

) t 0 

3-1 9-7 3; 

3 35*6 3 

3 1*132 

33 22*8 3: 

2 49-23 

2 15-331 

32 35*4 3 

2 2-43 

1 29-130 

31 47-63 

1 15*2 3 

0 42-5 30 

130 59*5 3 

0 27-72 

9 55*5 29 

>30 11*12 

9 39*82 

19 8*328 

5 29 22*4 2 

;8 51-72 

18 20*627 

(28 33-4 2 

18 3-2 2 

17 32-7 27 

127 44*1 2 

17 14*42 

16 44*5 26 

126 64*5 2 

56 2 5 * 3S 

15 55*9 25 

326 4*72 

55 36*05 

15 7*124 

225 14*62 

54 46*55 

14 18-123 

4 24 24*2 2 

53 56*65 

13 28-7 23 

3 23 33*7 2 

53 6-65 

52 39*1 22 

1 22 42*82 

52 16*2: 

21 49-2 21 

621 61*8: 

21 25*6 

20 59*2 20 

921 0*5 

20 34-8 

20 8*919 

920 9-1 

19 43-8 

19 18-418 

9 19 17-4 

18 52*7 

18 27-618 

6 18 25-7 

18 1*2 

17 36-817 

2 17 33-6 

17 9-7' 

16 45*6 1( 

■c 16 41 - 5 ! 

16 17-9 

15 64-31£ 

•9 15 49-1 

15 26-0 

16 2*8 L 

•0 14 56*6 

14 33*9 

14 11*2 L 

-9 14 3*9 

13 41*7 

13 19*3 i: 

•7 13 11*1 

12 49*3 

112 27*3 1 : 

•3 12 18*2 

1 11 56*7 

'll 35*21 

•9 11 25*1 

11 4*C 

)10 42*91 

*3 10 31*^ 

>10 11*5 

5 9 50*4 

*5 9 38*C 

> 9 18*S 

i 8 67*8 

*7 8 45*( 

) 8 25*: 

L 8 6*2 

>•7 7 51*; 

i 7 31*{ 

} 7 12*3 

;-6 6 57*< 

3 6 38-i 

5 6 19*3 

5*4 6 3 * i 

3 6 45*< 

0 5 26*2 

M 5 9*2 

[) 4 51 

1 4 33*0 

3*7 4 15* 

8 3 57* 

7 3 39*7 

1*2 3 21* 

6 3 3* 

9 .2 46*2 

4*6 2 27* 

4 2 9* 

9 1 62*6 

9*9 1 32* 

9 1 15* 

9 0 59*0 

5*1 0 38* 

5 0 21* 

8 0 5*2 

0*2 0 16* 

0 0 32- 

4 0 48*6 

4*7 1 10* 

7 1 26* 

7 1 42*6 

9*7 2 5* 

4 2 21* 

1 2 36*6 

4*8 3 0* 

2 3 15* 

■6 3 30*8 

0*0 3 65* 

•1 4 10* 

•7 4 25*0 

55-3 4 50 

■0 5 4 

A.T 

•7 6 19*3 

1 rv 4 ry^r\ 


Declination 


23" 


24 


o I Contrary 'Same 
Name. Name. 


h. m. 
21 0 
20 66 
52 


37 23 
36 33 
35 42 
134 61 
34 0 

33 8 
32 16 
31 24 
30 32 
29 40 


36 62 
36 2-9 
4 35 12 
4 34 22 
2 33 31 


, 16 


|36 21*135 49*1 
8 35 0*4 
34 11*3 
33 21-8 
32 32*1 


6 34 
2 33 
4 33 


7 32 40' 
831 49*1 

8 30 57*5' 
630 5*8 
■129 13 


432 


728 


•428 21*5 
•627 29*0 
•426 36*4 
1-225 43*5 
:-724 50*5 


20 0 
19 66 
62 


24 21 
23 27*4|23 
22 33*5 
21 39*4 
20 46*2 


*9 

22 10*4 
21 16*7 
20 22 


19 60*91 
18 56*4 


3 23 32* 

22 39 *91: 
21 46*8 
20 63* 

920 0*0119 


35 16 *5134 43*3 
34 28 
33 39 
32 50 
32 1 


*3 


0*9 


33 55*7 
33 7 
32 19*4 
31 SO* 


131 E 
8 30 25 
3 29 32-4129 
■5 28 45 
r3 27 5; 


|27 0* 
26 9* 
25 18- 
24 26* 

6 23 35*0 


ll9 28*8| 
il8 34*7 


19 6*3 
18 12*6 
17 18*7 
16 24*6 

16 12*2ll5 51*6 15 30*5 


18 1*8 17 40-5 
17 7-1 16 46*1 


15 17*3 
14 22*2 
13 27*1 
12 31 
11 36 


17 


il8 0 


19 0 

0 

0 

18 56 

9 45*- 

52 

8 49- 

48 

7 64* 

44 

6 58* 

40 

6 2* 

36 

6 6* 

32 

4 10* 

28 

3 14* 

24 

2 18* 

20 1 

1 21* 

16 

0 25* 

12 

0 30 

8 

1 27 

4 

2 23 

18 0 

3 20 


18 43-7 18 20*6 


24 51* 
24 0* 
23 9* 


22 43* 
21 60* 
20 58* 
20 6* 
19 13* 


122 

921 

620 

119 

418 


17 60*3 
116 56*7 
16 3*0 
15 9*3 


14 56*9 14 36*2 
14 2*2 13 41*8 
12 47*2 
11 52*5 
10 57 * 8 ' 


8 12 


■4 11 


9 10 


1 10 


22 
9 26*8| 
8 31*5 
7 36*0 
6 40*5 

5 44*9 
4 49 * 2 ! 
3 53*4 
2 57*5 
2 1*6 

1 5*' 

0 9*6| 


14 15*3 
|13 21*2 
12 27*0|l2 
11 32*7 
10 38*2| 


ll7 27*6! 
jl6 34*4 
115 41*1 
Il4 47*7 


17 


31 50 
31 5 
30 20*9 
29 35*5 
8 28 49 


31 14-7 
30 30-7 
29 46-3 
29 1*5 
8l28 16-3 


3-627 


26 30* 
25 43* 
24 55* 


: 37*7 


24 8*023 37-9 
23 19*922 50-4 
0*322 31*6*22 2*6 
I 22 11-221 43*1 21 14-6 


■3 25 


21 21-9 20 54*3 


2*3 


13 54*l|l3 32 
ll3 

6*6 

11 12*6 
llO 18-6| 


5 27*2 
4 31*8 
3 36 
2 40 
1 45*0* 

0 49*2 


9 43-7 
8 49*1 
7 64-3 
6 69 

6 4 - 5 ' 

5 9*5 


111 45* 
10 52* 


9 24*3 
8 30*0| 
7 35*5 
6 41*0 
5 46*4 

4 51*6 


4 14-i 

5 3 56 

3 19*] 

L 3 1 

2 23*1 

3 2 6 

1 28*! 

3 1 11 

0 33*1 

0 0 16 


21-1 


20 26*3 

19 37*8 
18 49*0 
17 59*9 


11 


11 13*310 


9 29*4 


0 46-6| 

1 42* 

2 39*0 

3 35*4 


0 6*6 

0 22-6 

0 38*6 

1 2*5 

1 18*2 

1 34 -Q 

1 68*4 

2 13-9 

2 29-3 

2 64-4 

3 9-6 

3 24*8 

3 60-4 

4. 6-5 

4 20*4 


17 10*7 

12 

16 21*2 

16 

15 31*5 

20 

14 41-6 

24 

13 51*5 

28 

13 1-2 

32 

12 10*8 

36 

11 20*0 

40 

10 29*2 

44 

9 38-3 

48 

8 47-1 

62 

7 55-8 

4 66 


3 21*4 
2 28*3 
1 35*2 
0 41*9 


7 24*7 
6 32 
5 40*5 
4 48 
3 55*7 

3 3*2 
2 10*5 
1 17 
0 24*9 


7 4-3 
6 12-7 
5 21-0 
4 29*1 
3 37-1 


16 


0 11*5 

0 28*2 

0 44*8 

1 5*0 

1 21*2 

1 37 * 5 ' 

1 58*6 

2 14*5 

2 30*3 

2 52*3 

3 7*8 

3 23*3 

3 46*0 

4 1*2 

4 16*3 

4 39*9 

4 64*7 

5 9*4 

5 83*8 

5 48*3 

6 2*6 


44 


24 


6 0 


Crossing this line is also equivalent to a change of sign in the altitude from+ to or mce -versa. 


2 
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TBOE ALTITUDE OP BODY. 


Westerly- 

Hour 

Angle. QO 


24 0 74 0-0 75 0-0 76 

23 56 73 58-2 74 58-1 75 
52 73 52-7 74 52-2 75 
48 73 43-7 74 42-5 75 
44 73 31-2 74 29*5 75 

40 73 15-4 74 12-7 75 
36 72 56-4 73 52-6 74 
32 72 34-4 73 29-4 74 
28 72 9-5 73 3-2 73 
24 71 42-0 72 34-4 73 

20 71 12-1 72 3-0 72 
16 70 39-971 29-4 72 
I 12 70 5-7 70 53-7 71 
8 69 29-570 16-371 
4 68 51-6 69 36-970 

23 0 68 12-2 68 56-2 69 

22 56 67 31-3 68 13-9 68 
52 66 49-1 67 30-5 68 
48 66 5-7 66 45*8 67 
44 66 21-266 0-1 66 

40 64 35-6 65 13*6 65 
36 63 49-2 64 26-0 65 
32 63 2-0 63 37-8 64 
28 62 14-062 48-8 63 
24 61 25-2 61 59*2 62 

20 60 35-9 61 9-0 61 
16 59 46-060 18-2 60 
12 58 55-5 59 27-0 59 
8 58 4-558 35-2 59 
4 57 13-157 43-0 58 


LATITUDE 16°. 


DECLINATION — same Name as — latitude. 


9 ° 10 "^ 11 ° 12 ^ 



51 - 7 76 
41-5 76 
27-4 76 

9-576 

48 - 2 75 

23 - 675 

56 - 174 
25-8 74 

52 - 9 73 
17-9 73 
40-7 72 

1-671 

21 - 071 

38-9 70 
55-5 69 
10-668 

24 - 7 68 
37-9 67 

50-2 66 
1 - 8 65 
12-364 

22 - 563 
31-9 63 

40-9 62 

49 - 3 61 

57 - 2 60 
4-6 59 


0-078 0-079 0-080 0*081 0*082 0 
57-777 57-778 57-479 57-180 56*881 56 
51 - i 77 50-378 49-679 48*780 47-381 45 
40*1 77 38-778 36*779 34*680 31-981 28 
25-0 77 22-478 19-279 15*480 11*081 5 


6-177 1-977 57-278 51-879 45-380 37 
43-376 37-777 31*278 23*979 15*280 4 
17-376 10-177 1*877 52-378 41*479 28 
48-375 39*376 29*177 17*578 4*278 48 
16-375 5-675 53-476 39-877 24-4 78 6 

41-874 29-575 15-375 59*876 42-277 22 
5-1 73 60-9 74 35-075 17*8 75 58*176 36 
26-4 73 10*673 52*974 33-775 12-275 48 
45-8 72 28-473 9*273 48*274 24-974 59 
3-6 71 44-772 23-973 1-273 36-474 9 


083 0-084 
4 82 55-9 83 
8 82 43-9 83 
7 82 24-7 83 
681 59-082 

4 81 28-0 82 

7 80 52-3 81 

2 80 13-0 80 

8 79 30-9 80 
7 78 46-3 79 

377 59-678 
077 11-377 
376 21-776 

3 75 30-9 75 
274 39-275 


0-0 85 0-0 86 0-0 
55-3 84 54*4 85 53*0 
41-5 84 38-1 85 33-2 
19-684 12-7 85 3*2 
50-7 83 39-9 84 25*6 

16-383 1-5 83 42-7 
37-1 82 19*0 82 56*2 
55-0 81 33-2 82 7*0 
9-8 80 45-2 81 16*1 
22-6 79 55-4 80 23*7 

33-7 79 4-2 79 30*5 
43-4 78 11-9 78 36*4 
51*9 77 18-7 77 41-6 
59-5 76 24-6 76 46*2 
6*3 75 30-2 75 50*7 


20-070 59-071 37*372 13*272 46*973 18 * 

34 - 970 13-270 49*571 24*071 56*372 26 
49-069 25-970 0-870 34*171 4-971 33 

1-968 37-569 11-369 43*370 13-270 40 
13-867 48*4 68 21*068 51*869 20*669 47 

24-9 66 58*4 67 29*867 59*868 27*568 53 

35 - 5 66 7*7 66 38*267 7-167 34-167 58 
45-1 65 16*565 46-166 14-166 39-967 3 
54-3 64 24-8 64 53*4 65 20*5 65 45*6 66 8 

2*963 32-464 0*364 26*564 51*065 13 

10-9 62 39-763 6*663 32-463 56-264 17 
18-661 46-562 12*862 37*863 0*963 22 
25*7 60 53*1 61 18*761 43*062 5*562 26 
32-6 59 59*2 60 24*3 60 47*9 61 9*9 61 30 
38-9 59 5-0 59 29*5 59 52*6 60 14*1 60 33 


1 73 46-7 74 12 * 
3 72 53-6 73 18 
872 0-0 72 23 
6 71 5-9 71 28 
170 n -4 70 33 

1 69 16-4 69 37 

5 68 21-2 68 41 
8 67 25-7 67 45 

8 66 30-1 66 49 

6 65 34-1 65 52 

9 64 38-0 64 56 

2 63 41-7 63 59 
362 45*363 2 
1 61 48-8 62 5 
9 60 52-1 61 8 


7 74 35-3 74 54*6 

3 73 40-1 73 58-5 

7 72 44-4 73 2*1 

7 71 48-472 6-3 

2 70 52-2 71 8-6 

4 69 56-0 70 11-8 

5 68 59-4 69 14*7 

5 68 2-7 68 17*5 
1 67 5-9 67 20-4 
7 66 9-066 23*2 

0 65 11-9 65 25*8 

3 64 14*9 64 28-6 

6 63 17-8 63 31-1 

7 62 20-6 62 33*6 
6 61 23*3 61 36*2 


22 0 56 

21 56 55 
52 54 
48 53 
44 52 


21-2 56 

29 - 055 
36-4 55 
43*5 54 
50-253 

56*7 52 
2-951 
8-950 
14*649 
20-148 

25-447 

30 - 546 
35-445 
40-2 45 
44-844 


60-5 57 18-7 57 

57 - 6 56 25-156 
4-455 31-355 

10-9 54 37-2 55 
17-053 42-9 54 

23-052 48-353 
28-7 51 53-5 52 
34-2 50 58*5 51 
39-4 50 3-350 
44-549 8-049 

49-448 12-548 
54-1 47 16-8 47 

58 - 646 21-046 
3-045 25-045 
7-344 29-044 


45*358 10-65 


51-2 57 16 * 
56-6 56 21 - 
1-9 55 25 - 
7-354 30 - 

12*353 35 - 
17*052 39 - 
21-6 51 43 - 
26-050 47 * 
30*249 51 * 

34-348 55 * 
38-347 58 * 
42-147 2 ' 
46-046 5 ' 
49-645 9 


6 58 34 * 

0 57 39 - 

1 56 43 - 
9 55 48 - 
6 54 52 - 

1 63 56 * 

4 53 0 - 
6 52 4 * 
6 51 8 * 
550 11 * 

349 15 * 
9 48 18 * 

5 47 21 * 
9 46 24 * 
345 28 * 


5 58 57 * 
358 1 - 
957 5 - 

3 56 9 - 
556 13 - 

6 54 17 - 

5 53 . 20 * 

4 52 24 - 
0 51 27 ' 

6 50 30 * 

0 49 33 * 

5 48 37 * 

7 47 39 * 
9 46 43 
045 46 * 


159 18 - 

4 58 22 - 

6 57 25 - 

5 56 29 - 

4 55 32 - 

0 54 36 * 

5 53 39 * 
152 42 - 
5 51 45 - 

7 50 48 * 

9 49 51 * 
0 48 54 * 
9 47 57 * 
0 47 0 * 
•046 2 * 


1 59 37*559 65*360 11*5 60 
058 41*058 58-4 59 14*3 59 
6 57 44*3 58 1-5 58 17-1 58 
3 56 47-5 57 4-4 57 19*9 57 
8 55 50-7 56 7-3 56 22-5 56 


1 54 53 

3 53 56 

5 52 59 

6 52 2 

7 51 5 

6 50 8 

4 49 10 
3 48 13 
147 16 

8 46 18 


8 55 10*1 55 25-0 55 
8 54 12-9 54 27*7 54 
7 53 15-7 53 30*3 53 
5 52 18-3 52 32*7 52 
4 51 20-8 51 35-2 51 

150 23*4 50 37-6 50 
849 26-049 40-1 49 
4 48 28-5 48 42*5 48 
147 31-047 44*9 47 
646 33-546 47-3 47 


26-0 60 
28-5 59 
31-1 58 
33*6 57 
36*1 56 

38-7 55 
41-1 54 
43*5 53 
45-9 52 
48-3 52 

50-6 51 
52-9 50 
55*3 4 ^ 
57-8 48 
0-0 47 


21 0 42 49-3 43 11-5 43 32-8 43 53-144 12-6 44 31*144 4 = 8*845 5*5 45 21-245 35*9 46 49*7 46 2*346 14-0 

2 The thin horizontal line indicates the passage oyer the Prime Yertical. 





TBUE ALTITUDE OF BODY. 

LATITUDE 16°. 


DECLINATION — Same Name as — latitude. 


Angle. I j^30 ;|^4.o 1^70 


190 20^ 21^= 22° 23° 24 


O I Angle. 


87 0-0 88 0-0 89 
86 50-9 87 46-7 88 
86 25-7 87 16-1 87 
85 49-5 86 28-7 86 
85 6-1 85 38-9 86 

84 18-384 46-385 
83 27-7 83 52 - 2.84 
82 35-3 82 56-9 83 
81 41-682 1 - 1 S 2 

80 47*1 81 4-881 

> 79 52-0 80 8-2 80 
, 78 56*3 79 11-4 79 
; 78 0-278 14*478 
; 77 3*977 17*177 
. 76 7*3 76 20-0 76 


0-090 0-089 0-088 0-087 0*086 0*085 0*084 

36-789 2-388 36*887 46*986 51*285 53*384 54*683 
49-788 4-687 50*287 13*986 26*785 34*2 84 39-183 
56*587 7*086 57*386 30*285 51*285 5*284 14*983 

1*186 9*386 2*285 41*085 8*8 84 28*8 83 43*4 82 

4*7 85 11*6 85 6*2 84 49*0 84 22*0 83 47*3 83 6*5 82 

7*984 13*984 9*7 83 55*4 83 32*3 83 2*082 25*581 

10*983 16*383 12*883 0*882 40*982 14*181 41*381 
13*682 18-682 15*982 5*681 48*181 24*480 54*880 
16-381 20*981 18*881 9*880 54*680 33*480 6*8 79 

I 18*780 23*280 21*680 13*780 0*379 41*1 79 17*078 

I 21*379 25*679 24*679 17*679 5*378 48-278 26*1 78 

5 23*778 28*078 27*378 21*278 10*277 54*977 34*577 
^ 26*177 30*477 29*977 24*777 14*877 0*876 42*276 

i 28*576 32*7 76 32*576 27*976 19*276 6*375 49*275 


0-0 83 0-082 0*0 Q 0 
55-6 82 56-0 81 56*7 4 

42-5 82 45-1 81 47*0 8 

21*8 82 26*9 81 31*1 12 

54-482 3-081 9*8 16 

21-7 81 33*8 80 43*5 2 C 
44*581 0*080 13*0 21 

4-080 22*879 38*8 2 g 

21*279 42*779 1*7 3 S 

35*679 0*278 21*9 3 ( 

48*678 15*877 40*1 4 ( 

, 0*077 29*7 76 56*3 4 ^ 

' 10*576 42*3 76 11*2 41 

1 20*075 53*8 75 24*7 5 ! 

; 28*9 75 4*5 74 37*2 0 5' 


•1 74 33 * 
• 6 73 35 * 
*1 72 38 * 
i *771 40 * 


•9 68 47 *c 
•3 67 49*1 
:*6 66 52 *( 

i *9 6).5 54*5 
1*3 64 56 •< 
L -6 63 58 *' 
t *063 1 * 
3*262 3 * 


35*1 75 35*1 75 31*175 23*275 11*774 55*874 36 
37*6 74 37*9 74 34*374 27*2 74 16*6 74 2*173 44 
39-9 73 40*673 37*573 31*073 21*373 8*072 51 
42*272 43*172 40*772 34*872 25*972 13*571 58 
. 44*671 45*771 43*771 38*771 30*471 18*971 4 


47-070 48*470 46*770 42 * 
49-569 51*1 69 49*769 45 * 
, 51*9 68 53*7 68 52*7 68 49 * 
’ 54*2 67 56*3 67 55*7 67 52 ' 
; 56*7 66 58*9 66 58*6 66 56 ' 

) 59*166 1*6 66 1*6 65 59 

> 1*5 65 4*2 65 4*6 65 2 

t 3*964 6*864 7*464 6 

3 6*463 9*463 10*563 9 

2 8*8 62 12*1 62 13*3 62 12 


1 70 34*8 TO 24*1 70 10 * 
■669 38*9 69 29*2 69 16 ' 
-168 42*968 34*068 22 - 
*5 67 47*0 67 38*7 67 28 - 
•0 66 51*1 66 43*3 66 33 

*4 65 54*9 65 47*9 65 38 
•6 64 58*8 64 52*4 64 43 
*164 2*663 56*763 49 

*463 6*363 1*062 53 

•6 62 10*162 5*3 61 58 


22 0 60 49*6 60 1 

21 56 59 52*0 60 
52 58 54*3 59 
48 57 56-7 58 
44 66 59-0 57 

40 56 1*3 56 
36 55 3 *6 55 
32 54 5*9 54 
28 53 8*3 53 
24 52 10-6 52 

20 51 12*9 51 
16 60 15*4 50 
12 49 17*6 49 
8 48 19*9 48 
4 47 22*3 47 


11*461 14 * 
13*860 17 * 
16*2 59 20 * 
18*858 22 * 
21*357 25 - 

; 23-9 56 28 
i 26-3 55 31 
t 29-0 54 33 
1 31-653 36 
I 34*1 52 39 


■9 74 14*3 73 48*7 1 

-5 73 23*4 72 59*5 
•6 72 31*9 72 9*4 
*4 71 40*0 71 18*9 1 

-8 70 47*5 70 27*8 1 

•9 69 64*8 69 36*3 5 

•969 1*768 44*3 S 

•768 8*467 52*1 i 

•1 67 15*166 59*6 5 

•5 66 21*2 66 6*8 J 

;*8 65 27-2 65 13*7 
;*9 64 33*2 64 20*4 
1-063 38*963 27*0 
5-962 44*662 33*4 
5*8 61 50*1 61 39*8 1 


7 61 16*2 61 15-9 61 13*7 61 9*5 61 3*6 60 55*5 60 45*9 2 

4 60 19*2 60 19*260 17*4 60 13*6 60 8*3 60 0*9 59 51*9 

1 59 22*159 22*459 21*159 17*859 12*959 6*258 57*8 
•8 58 25-1 58 25-758 24*7 58 21*9 58 17*6 58 11*3 58 3*6 

•5 57 28*057 29*057 28*5 57 26*0 57 22*1 57 16*4 57 9*3 


2 56 31*056 32*356 32*056 30;0 56 26*6 56 21*5 56 14*9 

•055 34*055 35*555 35*655 34*065 31*2 55 26*4 55 20*5 

-7 54 37*054 38*854 39*3 54 38*1 54 35*6 54 31*5 54 26*0 

•5 53 39-9 53 42*153 42*9 53 42*1 53 40*0 53 36*4 63 31*5 

•252 43*052 45*4 52 - 46-5 52 46*1 52 44*552 41*252 36*8 


20 61 12-951 22-1 61 30-1 51 30 751 42-161 46-051 48-751 50-1 31 50'1 51 48-951 46-151 42-2 

16 60 15-460 24-650 32-650 39-460 44-950 49-150 62-050 63-850 54-050 53-350 51-050 4 - 

12 49 17-649 26-949 35-149 42-049 47-649 52-149 56-449 67-449 58-1 49 57-649 65-849 62-9 

8 48 19-948 29-248 37-748 44-648 60-548 65-248 68-649 1-149 2-049 2-0 ^ 

4 47 22-347 31-647 40-147 47-447 63-447 58-248 2-048 4-748 6-048 6-348 j -448 2 

21 0 46 24-746 34-146 42-646 50-046 66-347 1-347 5-347 8-347 10 - o |47 10 - 8|47 10-247 8-6 3 

9 The thin horizontal line indicates the passage over the Prime Vertical. 


1 Westerly 


TRUE ALTITUDE OF BODY. 

LATI TUDE 16°. 

declination — same Name as latitude. 


I Westerly! 


90 10° 11° 12° I 


21 "^6 42 49-343 11*5 43 32-843 53*1 44 
20 56 41 63-742 15*442 36-542 56*543 
52 40 57-841 19-341 40*141 59*942 
48 40 1*940 23-1 40 43*741 3*241 

44 39 5*9 39 26-8 39 47-140 6*440 

40 38 9*738 30*4 38 50*4 39 9*539 

36 37 13-5 37 33*937 53*7 38 12*638 

32 36 17-136 37*336 56*937 15-637 
28 35 20-7 35 40*7 36 0*036 18*536 
24 34 24*2 34 43*9 35 3*0 35 21*435 


12-644 31*144 48*845 
15*843 34-143 51*644 
18-942 37*0 42 54*4 43 
22*041 39*9 41 57*1 42 
24*940 42*740 59*841 

28*039 45*540 2*340 
30*838 48*2 39 4*9 39 
33*6 37 50-9 38 7*6 38 
; 36*436 53*537 10*037 
; 39*2 35 56*136 12*5 36 


5*545 21*245 35* 
8*244 23*744 38* 
10*843 26*243 40* 
13*442 28*742 43* 
15*8 41 31*141 45* 

18*4 40 33*540 47‘ 
20*9 39 35*9 39 50' 
23*338 38*338 52 
25*8 37 40*7 37 54 
28*2 36 43*136 57 


■945 49*746 2*3 46 14*0 
•444 52*045 4*745 16*4 
•7 43 54*4 44 7*0 44 18*6 
•1 42 56*8 43 9*4 43 21*0 
*641 59*042 11*7 42 23*4 

•8 41 1*4 41 14*0 41 25*7 

*2 40 3*7 40 16*340 28*1 
•6 39 6*0 39 18-7 39 30*5 
•9 38 ^i38 21*038 32*8 
*2 37 10*7 37 23*3 37 35*2 


20 33 27-6 33 17-131 6-134 24-334 4V834 68-735 15-0 33 

16 32 31-032 50-333 9-133 27-133 44-534 1-334 17-4 34 

12 31 34-231 53-332 11-932 29-932 47-233 3-833 19-933 

8 30 37-430 56-331 14-831 32-531 49-732 6-232 22-332 

4 29 40-6 29 59-3 30 17-6 30 35-2 30 52-3 31 8-7 31 24-7 31 


30-535 45-435 59' 
32-9 34 47-7 35 1 

35-3 33 50-134 4 

37-7 32 52-4 33 6 

40-0 31 54-7 32 8 


1 20 0 28 43-629 2-229 20-429 37-829 54-830 11-230 27-130 42-430_5^31 11 . 

10 66 27 46-628 6-0 28 23-0 28 40-4 28 57-3 29 13-6 29 29-6 29 44-8 ‘29 59-4 30 13-1 

62 26 49-627 7-9 27 26-7 27 43-0 27 59-8 28 16-0 28 31-8 28 47-0 29 1-8 29 15-i 

48 25 52-626 10-626 28-426 45-627 2-2 27 18-4 27 34-2 27 49-4 28 i-028 18-: 

44 24 55-425 13-325 31-025 48-126 4-7 26 20-8 26 36-5 26 5 1_7 27 6-327 20 

40 23 58-224 16-024 33-624 50-525 7-1 25 23-2 25 38-8 25 64-0 20 8 72b 22 

36 23 0-923 18-723 36-123 53-024 9-524 25-524 41-224 56 325 11-025 25- 

32 22 3-622 21-322 38-722 65-523 11-823 27-823 43-623 58-724 13-424 27- 

28 21 6-421 23-921 41-221 57-9‘22 14-222 30-2 22 46-8 23 1-023 15-823 30' 

24 20 9-020 26-520 43-621 0-321 10-621 32-521 48-222 3-322 18-122 32- 

20 19 11-7 19 29-019 46-120 2-720 19-020 34-920 60-521 5-721 20-521 35' 

16 18 14-218 31-5 18 48-619 5-1 19 21-3 19 37-2 19 52-820 8-020 22-9 20 37 

12 17 16-817 33-9 17 50-9 18 7-418 23-7 18 39-5 18 55-119 10-4 19 25-219 39 

8 16 19-416 36-416 53-317 9-8 17 26-0 17 41-9 17 57-5 18 12' 7 18 27-6 18 42 

4 15 21-915 38-915 55-716 12-1 16 28-316 44-1 16 59-817 15-1 17 30-1 17 44 


6 36 13*0 36 25*7 36 37*7 40 

^)35 15*4 35 28*1 35 40*1 44 

^34 17*7 34 30*5 34 42*6 48 

• 5 33 20 * 0 33 32 * 8 33 4 5 * 0 62 

•9 32 22*3 32 35*2 32 47*4 3 

•2 31 24*7 31 37*6,31 49*9 4 : 0 
*5 30 27*0 30 40*0 30 52*4 4 

• 8 29 20 * 4 ^0 42 * 5 29 64*9 8 

1*228 31*828 44*928 57*5 12 

1*527 34*327 47*4 28 0*0 16 


9 26 30 '7 26 49*9 27 2*6 
■3 25 39*1 25 52*4 26 5*2 

•7*24 41*6 24 54*9 25 7*9 

•1 23 44*023 57*524 10*5 
•5 22 46*5 23 0*1 23 13*2 

•021 49*022 2*622 15*9 
■420 51*521 5*321 18*6 

•8 19 54*020 7*9 20 21*4' 

1*3 18 56*6 19 10*6 19 24*2 
.•8 17 59*2 18 13*3 18 27*0 


19 0 14 24-4 U 41-314 68-1 15 14-515 30-615 46-6 16 2-1 16 17-516 32-616 47-317 l-dl7 16-017 29-8 

Is 56 13 26-913 43-814 0-5 14 16-8 14 33-0 14 48-8 15 4-5 15 19-9 15 35-0 15 49-9 b i-4 b 18-7 IG 

52 12 29-312 46-1 13 2-7 13 19-1 13 35-3 13 51-1 14 6-8 14 22-3 14 37 5 14 u2 4 .> ^ ^ 

48 11 31-711 48-5 12 5-2 12 21-5 12 37-6 12 53-5 13 S'S 24-7 13 40-0 13 55-0 14 J'b 4 .4 3 I 38 

44 10 34-110 50-911 7-5 11 23-8 11 39-911 55-9 12 11-612 27-2 12 42-4 12 57-013 ]2-.)13 -7 1 13 
40 9 36-5 9 53-2 10 0-810 26-1 10 42-3 10 58-2 11 U'l 11 29-6 11 45-0 12 0-2 12 15-3 12 30-0 12 44-6 

36 8 38-9 8 55-6 9 12-1 9 28-4 9 44-0 10 0-6 10 16-5 10 32-1 10 47-« 11 1 

32 7 41-3 7 57-9 8 14-5 30-8 8 47-0 9 2-9 9 18-9 9 34-7 9 50-210 6-0 10 20-8 3.>-.l 10 « J 

28 6 43-6 7 0-2 7 16-8 7 33-1 7 49-3 8 5-4 8 21-3 8 37-2 8 62-8 9 8-3 9 23-7 J 38-8 3 5.5 

24 5 46-0 6 2-6^1^ 6 35-4 C 51-7 7 7-8 7 23-8 7 39-7 7 55-4 11-1 8 2b-5 8 41-.I 8 57 0 


20 4 48-4 5 4-9 5 21-4 5 37-7 5 54-0 6 10-2 6 26-3 6 42-3 0 58-1 7 13-8 7 29-5 7 44-9 8 0-2 40 

16 3 50-7 4 7-2 4 23-8 4 40-1 4 66-4 5 12-6 5 28-8 5 44-9 6 0-8 6 16-0 G 32-4 6 48-1 7 .5 44 

12 2 53-0 3 9*6 3 26-1 3 42-5 3 58-8 4 15-1 4 31-3 4 47-5 5 3-6 5 19-u 5 3., ■ •> ■> - ' ’ - __ 

8 1 55-4 2 11-9 2 28-5 2 44-8 3 1-2 3 17-6 3 33-9 3 50-1 4 6-2 4 22-4 4 38-4 4 54-1 5 0-- 

4 0 57-6 1 14-2 1 30-8 1 47-2 2 3-7 2 20-0 2 36-4 2 52-8 3 9-0 3 25-3 3 41-5 3 67-b 4 13-b 5 -O 1 

18 0 0 0-0 0 16-6 0 33-1 0 49-6 1 6-1 1 22-6 1 39-1 1 66-5 2 11-9 2 28-3 2 44-6 3 0-9 3 17-1 6 O 

The thin horizontal line indicates the passage OYcr the Prime Vertical. 



TBUE ALTITUDE OF BODY. 

LATITUDE 16°. 


DECLINATION — same Name as latitude. 


Angle. I 130 14,0 150 16° 17° 18° 


19° 20° 21° 22° 23° 24 


o I Angle. 


21 0 46 24-746 34*1 46 42*646 50*046 56*347 1*347 5 * 

20 56 45 27*045 36*645 45*345 52-745 59-146 4*446 8 * 

52 44 29*444 39*044 47-844 55*445 2*045 7*545 12 
48 43 31*843 41*543 50*4 43 58-244 4*9 44 10*7 44 15 
44 42 34*2 42 44*0 42 53*0 43 0*9 43 7*9 43 13*9 43 18 

40 41 36*6 41 46*5 41 55*6 42 3*7 42 10*9 42 17*1 42 22 

36 40 39*1 40 49*040 58*341 6*541 13*941 20*341 25 

32 39 41-5 39 51*6 40 0*940 9*4 40 16*9 40 23*6 40 29 

28 38 44*0 38 54*139 3*7 39 12*2 39 20*0 39 26*8 39 32 

24 37 46*4 37 56*7 38 6*3 38 15*138 23*0 38 30*1 38 36 

20 36 48*9 36 59*3 37 9*137 17*9 37 26*1 37 33*4 37 39 

16 35 51*436 1*9 36 11*8 36 20*9 36 29*2 36 36*8 36 43 

12 34 54-035 4*5 35 14*6 35 23*8 35 32*4 35 40*1 35 47 

8 33 56*4 34 7*234 17*4 34 26*8 34 35*5 34 43*534 50 

4 32 59-1 33 9*9 33 20*3 33 29*8 33 38*7 33 46*9 33 54 


50*046 56*347 1*347 5*347 8*3 47 10*047 10*847 10*247 8*6 

52-745 59*146 4*446 8*746 12*046 14*046 15*146 15*046 13*8 

55-445 2*045 7*545 12*1 45 15*7 45 18*145 19*545 19*8 45 19*0 

58-244 4*944 10*744 15*544 19*444 22*144 23*944 24*544 24*2 

0-943 7*943 13*943 18*943 23*1 43 26*143 28*243 29*343 29*4 


442 26*842 30*142 32*742 34*142 34*6 
941 30*541 34*141 37*041 38*941 39*8 
*340 34*340 38*240 41*440 43*640 45*0 
•8 39 38*139 42*4 39 45*9 39 48*4 39 50*2 
•4 38 41*9 38 46*5 38 50*4 38 53*2 38 55*4 

•9 37 45*8 37 50*6 37 54*8 37 58*1 38 0*6 
•636 49*636 54*836 59*337 2*937 5*8 

*235 53*635 59-036 3*836 7*736 11*0 
•734 57*435 3*235 8*3 35 12*6 35 16*3 

•434 1*334 7*434 12*934 17*634 21*6 


20 0 32 
19 56 31 
52 30 
48 29 
44 28 


1-632 12 * 
4*2 31 15 
6*9 30 18 
9*529 20 
12*2 28 23 

14*9 27 26 
17*6 26 29 
, 20*4 25 32 
: 23*1 24 35 
; 25*9 23 38 


'6 32 23*1 32 32*8 32 41 *9 32 50*3 32 58 * 
•331 26*031 35*931 45*231 53*832 1 * 
■130 28*930 39*030 48*430 57*331 5 * 
*929 31*829 42*129 51*830 0*830 9 * 

•7 28 34*8 28 45*2 28 55*1 29 4*429 13 ' 

*5 27 37*8 27 48*4 27 58*5 28 8*028 17 
•426 40*826 51*627 1*9 27 11*7 27 20 

•225 43*925 54*826 5*426 15*426 24 
•224 46*924 58*125 8*825 19*125 28 
•123 50*1 24 1*524 12*424 22*824 32 


133 5*3 33 11*6 33 17*5 33 22 * 

8 32 9*3 32 16*0 32 22*1 32 27 * 

■631 13*3 31 20*3 31 26*7 31 32 * 
•4 30 17*3 30 24*6 30 31*4 30 37 - 
•129 21*529 29*029 36*1 29 42 ' 

*128 25*528 33*428 40*828 47 
•9 27 29*8 27 37*8 27 45*6 27 52 
•9 26 33*9 26 42*4 26 50*4 26 57 
•825 38 * 2,25 46*925 55*326 3 
•824 42*524 51*525 0*225 8 


28*822 41*1 22 53*223 4*823 15*923 26*623 36*923 46*823 56-124 5*124 13 

31*721 44*221 56*422 8*222 19*522 30*522 41*022 51*1 23 0*823 10*123 18 

► 34*520 47*220 59*621 11*621 23*221 34*421 45*1 21 55*622 5*522 15*122 24 

\ 37*5 19 50*320 2*920 15*120 26*920 38*320 49*321 0*021 10*221 20*221 29 

5 40*4 18 53*4 19 6*219 18*619 30*619 42*219 53*6 20 4-5 20 15*0 20 25*3 20 35 


•5 33 26*9 4 0 

■5 32 32*2 4 

•531 37*6 8 

•5 30 42*9 12 

•5 29 48-4 16 

•6 28 53*8 20 

•7 27 59*3 24 

•827 4*8 28 

*026 10*4 32 

•325 15*9 36 

;-524 21*6 40 

j -823 27*2 44 

t *222 32*9 48 

)*621 38*7 52 

)• 120 44 *.5 4 66 


iq 0 17 43-4 17 56-6 IS 9-6 18 22-1 18 34-4 18 4 G -3 18 57-8 19 9-1 19 19-9 19 30-.5 19 40-6 9 0-4 

Is 56 16 46-5 16 59-8 17 13-0 17 25-8 17 38-2 17 50-3 18 2-1 18 13-7 18 24-8 18 33-7 18 46-2 18 o 6-3 

52 15 49-516 3-0 16 16-4 16 29-4 16 42-1 16 54-4 17 6-6 17 18-4 17 29-8 17 41-0 17 51 - 2 - 

48 14 52-615 6-315 19-915 33-015 46-015 58-616 11-016 23-1 16 34-816 46-316 57-4 7 8-3 

44 13 55-814 9-614 23-4 14 36-814 49-915 2-915 15-4 15 27-915 39-915 51-7 16 3 -- 16 14 4 


40 12 59*013 13*013 26*9 13 40*6 13 54*014 7*1 14 20*014 32*714 45*014 57 * 

36 12 2-212 16*412 30*612 44*4 12 58*013 11*4 13 24*613 37*613 50*214 2 * 

32 11 5-4 11 19*9 11 34*311 48*312 2*212 15*812 29*212 42*512 55*513 8 * 

28 10 8*710 23-410 38*010 52*311 6*311 20*211 33*911 47*512 0*812 14 - 

24 9 12*1 9 26*9 9 41*7 9 56*2 10 10*610 24*810 38*710 52*611 6*2 11 19 

20 8 15*5 8 30*5 8 45*6 9 0*3 9 14*9 9 29*3 9 43*6 9 57*710 11*610 25 

16 7 19*0 7 34*2 7 49*4 8 4*4 8 19*2 8 33*9 8 48*5 9 3*0 9 17*2 9 31 

12 6 22*5 6 37*9 6 53*3 7 8*5 7 23*7 7 38*6 7 53*5 8 8*3 8 22*8 8 37 

8 5 26*0 5 41*7 5 57*3 6 12*8 6 28*1 6 43*4 6 58*5 7 13*7 7 28*5 7 43 

4 4 29*7 4 45*5 5 1*4 5 17-1 5 32*7 5 48*2 6 3*7 6 19*1 6 34*2 6 49 


2 15 9*0 15 20*6 
■7 14 14*8 14 26*8 
■3 13 20*8 13 33*1 
•0 12 26*8 12 39*5 
•7 11 32*9 11 45*9 

•5 10 39*0 10 52*5 
•3 9 45*2 9 59*0 
•3 8 51*5 9 5*7 
•3 7 57*9 8 12 * 4 | 
•4 7 4*4 7 19*3 


3 33-3 3 49-4 4 6-5 4 21-4 4 37-3 4 53-2 5 8-9 5 24-6 5 40-1 6 65-6 6 10-9 6 26-2 
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LATITUDE 16°. 


"Westerly Hour 
Angle. 



DECLINATION — 

contrary Name to 
same Name as 

LATITUDE. 
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2 28*2 

2 44*6 

3 

0* 

9 

3 

17-1 

6 

0 

6 

0 


The heavy zigzag line is the horizon line and separates contrary names from same names. 
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62 
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LATITUDE 16 °. 


^ COYltraTy N amS tO Westerly Hour 

DECLINATION — LATITUDE. 

same Name as ‘ 

— — — - — — — — Declination 

13'^ I 14° 15° 16° 17° 18° 19° 20° 21° 22° 23° 24° Oontraiy same 

Name. Name. 


h. m. ° 

21 0 36 53 

so 66 36 3 
52 35 13 
48 34 23 
44 33 32 

40 32 41 
36 31 60 
32 30 58 
28 30 6 
24 29 14 

20 28 22 
16 27 30 
12 26 37 
8 25 44 
4 24 61 

so 0 23 58 
19 56 23 6 
52 22 11 
48 21 17 
44 20 24 

40 19 30 
36 18 36 
32 17 41 
28 16 47 
24 15 52 

20 14 58 
16 14 3 
12 13 8 
8 12 13 
4 11 18 

19 0 10 23 

18 56 9 28 

52 8 33 


40 5 46 

36 4 50 

32 3 55 

28 2 59 

24 2 3 


21-535 49-135 16-234 42' 
32-2 35 0-4 34 27-9 33 55- 
42-634 11-333 39-433 6- 
52-633 21-832 50-532 18- 

2- 432 32-132 1-331 30- 

11-931 42-131 11-830 41- 
21-130 51-830 22-029 51- 
30-130 1-329 32-029 2- 
38-729 10-528 41-628 12- 
47-228 19-327 51-027 22- 

55-427 28-127 0-126 31- 

3- 426 36-526 9-1 25 41- 
11-225 44-725 17-724 50- 
18-824 52-724 26-223 59- 
26-224 0-623 34-623 8- 


634 8-6 33 .34-1 32 69-332 23-931 48-1 31 11-830 35-2 
033 21-632 47-632 13-431 38-631 3-430 27-729 51-7 
932 34-1 32 0-8 31 27-130 52-9 30 18-2 29 43-2 29 7-7 
631 46-331 13-630 40-630 6-829 32-828 58-228 23-4 
030 58-2 30 26-029 53-529 20-328 46-928 13-027 38-7 

030 9-829 38-129 6-128 33-528 0-727 27-326 53-7 
729 21-028 49-928 18-427 46-427 14-126 41-426 8-3 
228 32-028 1-327 30-426 59-026 27-225 55-025 22-5 

327 42-627 12-626 42-126 11-225 40-025 8-324 36-3 
2 26 53-0 26 23-4 25 63-525 23-124 52-524 21-3 23 49-9 

926 3-125 34-025 4-724 34-8 24 4-623 34-023 3-1 
225 13-024 44-424 15-523 46-123 16-522 46-422 16-1 
424 22-623 54-523 26-122 57-222 28-121 58-621 28-7 
323 32-023 4-322 36-522 8-121 39-4 21 10-4 20 41-1 
022 41-1 22 14-021 46-521 18-720 50-520 22-019 53-2 


423 33-523 8-2 22 42-5 22 16-5 21 50-1 21 23-4 20 56-4 20 28-920 1-419 33-319 5-1 4 

022 40-522 15-721 50-321 24-820 58-820 32-520 6-019 39-119 11-918 44-4 18 16-7 

621 47-321 22-920 58-020 32-820 7-3 19 41-619 15-418 49-018 22-317 55-217 28-0 

920 54-020 30-020 6-519 40-719 15-6 18 50-218 24-617 68-617 32-417 5-9 16 39-1 

1 20 0-619 36-919 12-8 18 48-418 23-8 17 58-717 33-717 8-1 16 42-416 16-315 50-0 

1 19 7-018 43-718 20-017 56-017 31-7 17 7-2 16 42-416 17-415 62-015 20-4 15 0-7 

0 18 13-2 17 50-3 17 27-017 3-316 .39-5 16 15-4 15 51-1 15 26-415 1-614 36-414 IM 

8 17 19-316 .56-716 33-816 10-615 47-1 15 23-4 14 59-514 35-314 10-913 46-213 21-4 

4 16 25-310 3-015 40-515 17-614 64-6 14 31-214 7-813 44-013 20-012 55-8 12 31-4 

9 16.31-1 15 9-314 47-014 24-614 1-9 13 38-913 15-912 52-512 29-012 6-211 41-3 

3 14 36-914 15-3 13 .53-513 31-313 9-0 12 46-4 12 23-812 0-811 .37-811 14-4 10 51-0 

6 13 42-513 21-212 .59-7 12 37-912 16-0 11 53-811 31-611 9-010 46-410 23-4 10 0-5 

7 12 48-012 27-012 5-811 44-411 22-8 11 1-1 10 39-210 17-1 9 54-8 9 32-4 9 9-8 

8 11 53-3 11 32-711 11-910 50-810 29-6 10 8-2 9 46-7 9 24-9 9 3-1 8 41-1 8 19-0 

8 10 ,58-6 10 38-2 10 17-7 9 57-0 9 36-1 9 15-1 8 54-0 8 32-7 8 11-2 7 49-6 7 27-9 4 

6 10 3-7 9 43-7 9 23-6 9 3-2 8 42-0 8 21-9 8 1-2 7 40-3 7 19-3 6 58-0 6 36-8 5 

4 9 8-8 8 49-1 8 29-2 8 9-1 7 49-0 7 28-6 7 8-3 6 47-7 6 27-1 6 6-3 5 45-5 

1 8 13-8 7 54-3 7 34-8 7 15-0 6 .55-2 6 35-2 6 15-3 5 65-0 5 34-9 5 14-4 4 54-0 

7 7 18-6 6 59-5 6 40-2 6 20-8 6 1-3 5 41-7 5 22-1 5 2-3 4 42-4 4 22-4 4 2-4 

2 6 23-3 6 4-5 5 45-5 5 26-4 5 7-3 4 48-0 4 28-8 4 9-3 3 49-9 3 30-2 3 10-7 

6 5 28-0 5 9-5 4 60-8 4 32-0 4 13-1 3 54-3 3 35-3 3 16-2 2 67-2 2 38-0 2 18-8 

9 4 32-6 4 14-3 3 55-9 3 37-4 3 19-0 3 0-3 2 41-8 2 23-1 2 4-4 1 45-6 1 26-8 

1 3 37-1 3 19-1 3 1-0 2 42-8 2 24-6 2 6-3 1 48-1 1 29-8 1 11-5 0 53-0 0 34-7 

3 2 41-6 2 23-8 2 6-0 1 48-1 1 30-2 1 12-2 0 54-4 0 36-4 0 18-5 0 0-4| 0 17-5 

4 1 45-9 1 28-5 1 10-9 0 63-3 0 35-7 0 18-0 0 0-5 | 0 17-1 0 34-7 0 52-3 1 9-9 

5 0 50-2 0 33-0 0 15-7 0 1-6 0 18-9 0 36-2 0 .53-4 1 10-7 1 27-9 1 45-2 2 2-3 

Jo 5-6 0 22-6 39-6 0 56-6 1 13-6 1 30-6 47-4 2 4-4 2 21-3 2 38-1 2 55-0 

6 1-5 1 18-2 1 35-0 1 61-7 2 8-4 2 25-0 2 41-6 2 58-2 3 14-7 3 31-2 3 47-6 

8 1 .57-4 2 13-9 2 30-4 2 46-9 3 3-2 3 19-6 3 35-8 3 52-1 4 8-2 4 24-4 4 40-4 

0 2 53-4 3 9-0 3 26-9 3 42-1 3 58-2 4 14-2 4 30-1 4 46-1 5 1-8 5 17-7 5 33-3 5 


-3 3 49-4 4 6-5 4 21-5 4 37-3 4 53-2 5 


9-0 5 24-6 5 40-1 5 65-6 6 ll’O 6 26-2 


Crossing this line is also equivalent to a change o£ sign in the altitude from + to — or vice versa. 
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LATITUDE 17° 
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L36 


TRUE ALTITUDE OF BODY. 


LATITUDE 17^ 


Westerly 

Hour 

DECLINATION — same Name as — latitude. 

Angle. 

QO JO 2° 3° 4° 5° 6° 7° 8° 9° 10° 11° 12° 

h. m. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

21 0 

42 32*942 56-243 18-943 40-744 1-444 21-344 40*444 58-545 15*745 31*845 47*046 1*146 14*3 

20 56 

41 37-742 0-842 23*142 44*643 5*143 24*843 43*644 1*644 18*644 34*544 49*745 3-845 16*9 

52 

40 42-541 5-241 27-241 48-442 8-742 28-142 46-843 4-6 43 21-4 43 37-343 62-4 44 6-444 19-6 

48 

39 47-040 9-440 31-240 52-241 12-141 31-441 49-942 7-5 42 24-3 42 40-142 55-0 43 9-043 22-2 

44 

38 51*539 13-639 35*139 65*840 15*640 34*640 52*941 10*441 27*1 41 42*841 57*742 11*742 24*8 

40 

37 55-8]38 17-738 38-938 59-439 18-939 37-839 55-940 13-340 29-840 45-541 0-441 14-341 27-4 

36 

37 0-037 21-637 42-638 2-838 22-238 40-938 58-9.39 16-139 32-639 48-240 3-040 16-940 30-1 

32 

36 4-136 25-536 46-237 6-237 26-437 44-038 1-838 19-038 35-338 50-9 39 5-639 19-539 32-7 

28 

35 8*1,35 29*335 49*736 9*636 28*636 47*037 4*837 21*837 38*1 37 53*538 8*2 38 22*238 35*3 

24 

34 12*l|34 33*034 53*335 12*935 31*835 50*036 7*636 24*636 40*736 56*137 10*837 24*837 38*0 

20 

33 15-9|33 36-633 56-734 16-134 34-9j34 53-035 10-435 27-235 43-335 58-7 36 13-536 27-436 40-7 

16 

32 19*6^32 40*133 0*033 19*333 37*933 55*934 13*234 29*934 46*035 1*435 16*1 35 30*135 43*3 

12 

31 23-331 43-632 3-332 22-532 40-932 58-733 16-033 82-733 48-634 4*034 18-7 34 32-7 34 46-1 

8 

30 26*930 47*031 6*531 25*531 43*832 1*532 18*832 35*332 51*333 6*633 21*333 35*433 48*7 

4 

29 30*429 50*330 9*730 28*630 46*7|31 4*431 21*531 38*031 54*032 9*332 24*032 38*032 51*5 

20 0 

28 33-928 53-629 12-829 31-529 49-630 7-130 24-230 40-730 56-631 11-9 31 26-631 40-731 54-2 

19 56 

27 37*327 56*828 15*928 34*528 52*429 9*929 26*929 43*429 59*2 30 14*5 30 29*2 30 43*330 57*0 

52 

26 40*627 0*027 19*027 37*427 55*228 12*728 29*628 46*029 l*8j29* 17*1 29 31*929 46*129 59*8 

48 

25 43*9 26 3*1 26 21*926 40*326 58*127 15*427 32*327 48*628 4*4 28 19*7 28 34*6 28 48*829 2*6 

44 

24 47*125 6*225 24*925 43*226 0*826 18*126 34*926 51*227 7*lW 22*427 37*327 51*628 5*4 

40 

23 5 O- 3 J 24 9-224 27-824 46-025 3-625 20-725 37-525 53-820 9-7126 25-1 26 39-926 54-327 8-2 

36 

22 53*423 12*223 30*723 48*824 6*324 23*524 40*224 56*525 12*325 27*725 42*725 57*026 11*0 

32 

21 66-522 15-222 33-622 51-523 9-023 26-123 42-823 59-124 15-024 30-424 45-324 59-825 13-9 

28 

20 59*521 18*1 21 36*421 54*322 11*722 28*722 45*423 1*823 17*623 33*023 48*1 24 2*624 16*8 

24 

20 2*520 21*020 39*220 57*021 14*321 31*421 48*022 4*422 20*322 35*722 50*923 5*523 19*7 

20 

19 5*519 23*9 19 41*9 19 59*720 17*020 34*020-50*7 21 7*021 22*921 38*521 53*622 8*322 22*7 

16 

18 8-418 26-618 44-719 2-419 19-719 36-719 53-3 20 9-6 20 25-6 20 41-120 56-4 21 11-2 21 25-7 

12 

17 11-317 29-517 47-518 5-118 22-318 39-318 65-919 12-319 28-319 43-819 59-220 14-120 28-7 

8 

16 14-216 32-316 50-217 7-817 25-017 41-917 68-618 14-918 30-918 46-6 19 2-019 17-019 31-7 

4 

15 17*015 35*1 15 52*9 16 10*416 27*516 44*517 1*2 17 17*6]7 33*6 17 49*418 4*9 18 19*9 18 34*8 

19 0 

14 19*714 37*814 55*6 15 13*015 30*215 47*1 16 3*816 20*2 16 36*4 16 52*217 7*7 17 22*9 17 37*9 

18 56 

13 22*613 40*5 13 58*2 14 15*714 32*814 49*815 6*4 15 22*915 39*1 15 55*016 10*6 16 25*9 16 41*0 

52 

12 25-412 43-213 0-9 13 18-413 35-513 52-314 9-1 14 25-614 41-914 57-815 13-6 15 29-015 44-1 

48 

11 28-1 11 45-912 3-512 21-012 38-112 55-013 11-713 28-313 44-6 14 0-714 16-5 14 32-014 47-4 

44 

10 30-810 48-6 11 6-2 11 23-611 40-711 57-712 14-4 12 31-0 12 47-4 13 3-513 19-5 13 35-1 13 50-6 

40 

9 33-5 9 51-210 8-8 10 26-210 43-311 0-311 17-1 11 33-811 50-212 6-4 12 22-5 12 38-3 12 .tiS-Q 

36 

8 36-2 8 53-9 9 11-4 9 28-8 9 45-910 3-010 19-910 36-6 10 53-1 11 9-4 11 25-6 11 41-4 11 57-2 

32 

7 38-9 7 56-5 8 14-1 8 31-5 8 48-6 9 5-7 9 22-6 9 39-4 9 56-0 10 12-4 10 28-6 10 44-6 11 0-6 

28 

6 41-5 6 59-1 7 16-7 7 34-1 7 51-3 8 8-3 8 25-3 8 42-2 8 58-9 9 15-3 9 31 -7 9 47-flifi A-n 

24 

5 44*2 6 1*8 6 19*3 6 36*7 6 53*9 7 11*0 7 28*0 7 45*0 8 1*8 8 18*4 8 34*9 8 51*2 9 7*4 

20 

4 46*9 5 4*4 5 21*9 5 39*3 5 56*5 6 13*7 6 30*9 6 47*8 7 4*7 7 21*4 7 38*1 7 54*5 8 10*9 

16 

3 49*5 4 7*0 4 24*6 4 42*0 4 59*2 5 16*5 5 33*6 5 50*7 6 7*7 6 24*5 6 41*3 6 57*9 7 14*5 

12 

2 52*1 3 9*7 3 27*1 3 44*7 4 1*9 4 19*2 4 36*4 4 53*6 5 10*7 5 27*6 5 44*6 6 1*4 6 18*1 

8 

1 54*8 2 12*3 2 29*8 2 47*3 3 4*6 3 21*9 3 39*3 3 56*6 4 13*7 4 30*8 4 47*9 5 4*8 5 21*7 

4 

0 57*4 1 14*9 1 32*6 1 50*0 2 7*3 2 24*8 2 42*1 2 59*5 3 16*8 3 34*0 3 51*2 4 8*3 4 25*3 

o 

00 

0 0*0 0 17*5 0 35*1 0 52*7j 1 10*1 1 27*6 1 45*0' 2 2*5 2 19*9 2 37*3 2 54*6 3 11*9 3 29*1 


Westerly 

Hour 

An^le. 

h. m. 
3 0 
4 
8 
12 
16 

20 

24 

28 

32 

36 

40 

44 

48 

52 

3 56 

4 0 
4 
8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

52 

4 56 

5 0 
4 
8 
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16 

20 

24 

28 

32 

36 

40 

44 

48 

52 

5 56 

6 0 


The thin, horizontal line indicates the passage over the Prime Vertical. 
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TRUE ALTITUDE OF BODY. 



LATITUDE 17^ 


DECLTNA.TION — Same Name as — latitude. 


14 ° 15 ° 16 ° 17 ° 18 ° 19 ° 20 ° 21 ° 22 ° 23 ° 24 ° 


47-4 4G 56-347 4*047 10*647 16*247 20 
50-1 45 59-146 7*046 13*946 19*746 24 
52-945 2*045 10-145 17*145 23*245 28 
55-744 4-944 13*144 20*444 26*744 31 
58-643 7*943 16*343 23*743 30*243 35 

: 1-342 10*942 19*542 27*142 33-842 39 
4*241 13-941 22*641 30*541 37*341 43 
• 7*140 16*940 25*840 33*840 41*040 47 


647 23*947 25*947 27*147 26*9 
346 28-046 30*446 31*846 32*0 
145 32-045 34*845 36-645 37*2 
9 44 36-144 39*1 44 41*444 42*4 
7 43 40*243 43*643 46-143 47*7 

4 42 44*3 42 48*0 42 51*0 42 52*8 
341 48*441 52*541 55*841 58-1 
1 40 52-640 57-041 0*641 3*3 
139 56-840 1-540 5*540 8*5 
039 1*139 6*039 10*339 13*7 

038 5*238 10-638 15*338 19-0 
937 9-537 15-237 20-237 24*2 
036 13-836 19*836 25*136 29*6 
035 18*235 24*435 30*135 34*9 




2 






138 TRUE ALTITUDE OF BODY. 


LATITUDE 17°. 


Westerly 

Hour 

Angle. 








DECLINATION - 

— 

■contrary Name to 

— 

“ LATITUDE. 








Westerly 

Hour 

Angle. 

Qo 

1° 

2° 

3° 

40 

5^ 

6° 

yo 

go 

90 

10'^ 

110 

12 ° 

h. 

m. 

0 


1 

o 



o 



0 


1 

0 


1 

0 



0 



0 



0 



0 



0 



0 


1 

0 


1 

h. 

m. 

24 

0 

73 

0 

0 

72 

0 

0 

71 
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69 
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68 
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67 
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0 
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46 

6 

7 

45 

29 

7 

44 

52 

•0 


20 


36 

50 41 

0 

50 

12 

9 

49 

43 

8 

49 

13 

8 

48 

42 

6 

48 

10 

7 

47 

38 

0 

47 

4 

6 

46 

30 

4 

45 

55 

4 

45 

19 

7 

44 

43 

3 

\u 

6 

■3 


24 


32 

49 

47 

7 

49 

20 

0 

48 

51 

5 

48 

22 

C) 

47 

51 

5 

47 

20 

1 

46 

48 

0 

46 

15 

2 

45 

41 

6 

45 

7 

2 

44 

32 

2 

43 

56 

4 

43 20 

•1 


28 


28 

48 

54 

0 

48 

27- 

0 

47 58 

8 

47 

29 

9 

47 

0 

0 

46 

29 

2 

45 

57 

6 

45 

25 

5 

44 

52 

4 

44 

18 

6 

43 

44 

3 

43 

9 

1 

42 

33 

•5 


32 


24 

48 

0 

2 

47 

33- 

6 

47 

6 

0 

46 

37 

5 

46 

8 

1 

45 

37 

9 

45 

7 

0 

44 

35 

3 

44 

2 

9 

43 

29 

6 

42 

55 

9 

42 

21 

4 

41 

46 

■3 


36 


20 

47 

6 

1 

46 

40- 

0 

46 

12 

8 

45 

44 

9 

j45 

16 

0 

44 

46 

3 

44 

15 

9 

43 

44 

9 

43 

12 

9 

42 

40 

3* 

42 

7 

1 

*41 

33 

2 

4Q 

58 

•8 


40 


16 

46 

11 

9 

45 

46- 

1 

45 

19 

5 

44 

52 

0 

44 

23 

6 

43 

54 

4 

43 

24 

5 

42 

54 

0 

42 

22 

7i 

41 

50 

G 

41 

17 

9 

40 44 

6 

40 

10 

•8 


44 


12 

45 

17 

4 

44 

52- 

] 

44 

25 

8 

43 

58 

9 

43 

30 

9 

43 

2 

2 

42 

32 

8 

42 

2 

8 

41 

32 

1 

41 

0 

6 

40 28 

4 

39 

55 

7 

39 

22 

■4 


48 


8 

44 

22 

7 

43 

57- 

8 

43 

32 

0 

43 

5 

4 

42 

38 

0 

42 

9 

7 

41 

40 

8 

’41 

11 

4 

40 

41 

1 

40 

10 

1 

39 

38 

6 

39 

6 

3 

38 

33 

•5 


62 


4 

43 

27 

9 

43 

3* 

3 

42 

37 

9 

42 

11 

8 

41 

44 

8 

41 

17 

0 

40 48 

0 

40 

19 

6 

39 

49 

8^ 

39 

19 

4 

38 

48 

4 

38 

16 

7 

37 

44 

•4 

2 

56 

21 

0 

42 

32- 

9 

42 

8* 

7 

41 

43* 

7 

41 

17 

9 

1 

40 

51 

4 

40 24 

1 

39 

56 

2 

39 

27 

6 

38 

58 

3 

38 

28 

3 

37 

57 

1 

8 

37 

26 

7 

36 

55 

•0 

3 

0 
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Westerly 

Hour 

Angle. 


TEUE ALTITUDE OF BODY. 


LATITUDE 17°. 


DECLINATION — Contrary Name to — latitude. 

_ — __ 

14 ° 15 ° 16 ° 17 ° 18 ° 19 ° 20 ° 21 ° 22 ° 23 ° 24 


Westerly 

Hour 

o Angle. 


h. 

m. 

0 

t 


0 

t 


3 

f 


24 

0 

60 

0 

0.' 

•)9 

0 

0 5 

8 

0 

0 

23 

56 

59 

59 

Oh" 

)8 

50 

1 5 

7 

59 

1 


52 

59 

50 

1 : 

)8 

56 

2 5 

7 

56 

4 


48 

159 

51 

3i 

)8 

51 

6 5 

7 

51 

8 


44 

59 

44 

5; 

58 

45 

0 5 

7 

45 

5' 


40 

59 

35 

8i 

58 

36 

6 5 

7 

37 

4 


36 

59 

25 

2 1 

58 

26 

4 5 

7 

27 

4 


32 

59 

12 

9J 

58 

14 

3 5 

7 

15 

8 


28 

58 

58 

6i 

58 

0 

7 i’ 

7 

2 

5 


24 

58 

42 

7 1 

57 

45 

1 ; 

6 

47 

5 


20 

58 

24 

9 i 

57 

28 

Oi 

6 

30 

9 


16 

58 

5 

6i 

57 

9 

2 1 

6 

12 

6 


12 

57 

44 

(> . 

56 

48 

81 

5 

62 

8 


8 

57 

22 

1 

56 

26 

91 

5 

31 

5 


4 

56 

58 

0 

56 

3 

61 

5 

8 

•8 


23 0 56 32*5 

22 56 56 5 •4 
62 65 37 -2 
48 55 7*6 
44 64 36 *8 

40 64 4*8 
36 53 31*6 
32 62 57-4 
28 52 22-1 
24 51 45 ‘9 

! 20 51 8’ 6 

16 50 30*() 
12 49 51-() 
8 49 n-d 
4 48 31-3 

22 0 47 50- ( 
21 56 47 8-( 
52 46 25-:- 
48 45 42 •( 
44 44 58-] 

40 44 13-^ 
36 43 28-( 
32 42 43*: 
28 41 57-: 
24 41 10*i 

20 40 23-1 
16 39 36* 
12 38 48- 
8 38 0- 
4 37 11* 


8 53 14' 
6 62 42- 
4 52 8' 


6 50 22- 
6 49 45' 
6 49 7' 
8 48 27' 
3 47 48 


9 51 20* 
4 50 46- 
9 50 11* 

6 49 35' 
1 48 59- 

0 48 21* 
9 47 43* 

1 47 4- 


)57 0*0 56 0*0 55 
I 56 59*1 55 59-2 54 
h56 56*5 55 56*6 54 
=!56 52*155 52*3 54 
■} 56 45 * 0 55 46*3 54 

1 56 38*0 55 38*7 54 
1.56 28*5 55 29*4 54 
^^56 17*2 55 18*5 54 
5 56 4 * 3 55 6 * 0 54 
5 55 49*7 54 51*8 53 

9 55 33*5 54 36*1 53 
B 55 15*9 54 19 '0 53 
8 54 56*6 54 0*3 53 

5 54 .35*8 53 40*1 52 
8 54 13*7 53 18*6 52 

6 53 50*2 52 55*6 52 
0 53 25*4 52 31*5 51 

2 52 59*3 52 6*0 51 

] 52 31*8 51 39*2 50 
8 52 3*2 51 11*3 50 

3 51 33*4 50 42*2 49 

7 51 2*6 50 12*1 49 
0 50 30*6 49 40*9 48 
2 49 57*6 49 8*6 48 
6 49 23*6 48 35*3 47 


50*2 53 
56*7 53 
52*5 53 
46*8 53 

39*3 53 
30*3 53 
19*7 53 
7*5 53 
53*8 52 

38*6 52 
21*8 52 
3*7 52 
44*1 51 


0*053 0*052 0*051 0'050 0*049 0*0 
59*352 59*2 51 59*350 59*2 49 59*3 18 59*3 

56*852 56*9 51 57*0 50 57*1 49 57*1 18 57*2 

52*8 52 53*0 51 53*3 50 53*4 49 53*6 48 53*7 

47*2 52 47*5 51 48*0 50 48*2 49 48*5 18 48*9 


40*0 52 40*6 51 41*1 50 41' 
31*352 32*051 32*9 50 33 
20*9.52 22*0 51 23*2 50 24 
9*1 52 10*5 51 12*0 50 13 
55*8 51 57*5 50 59*3 50 0 

41*0 51 43*1 50 45*3 49 47 
24*7 51 27*3 50 .29*9 49 32 
7*051 10*1 50 13*3 49 16 
48*0 50 51*6 49 55*2 48 58 


•6 49 42*2 18 42*6 
•6 49 34*3 48 35*0 
■1 49 25*1 48 26*0 
•2 49 14*5 48 15'7 
•9 4.9 2*6 18 4*1 

•3 48 49*4 47 51*2 
•448 34*747 37*0 
•1 48 18*947 21*5 
•548 1*747 4*8 


51 27*61 

50 31*8- 

1-9 35*8 ■ 

18 39*6 

51 5*91 

50 10*6 40 15*2 ‘ 

48 19*5 

50 42*8- 

49 4.8*1' 

48 53*4' 

47 58*2 

CO 

o 

49 24*5' 

48 30*3' 

47 35*8 

49 53*2 

48 59*7 

48 6*0' 

47 12*1 


10*649 15*248 19*547 23*846 27*8 1 

48*1 48 53*447 58*247 3*C)4(> 7*5 

24*548 30*347 35*846 41*1 15 46*1 
.59*7 48 6*0 47 12*146 18*0 45 23*6 
33*847 40*746 47*345 53*845 0*0 


48*7 48 1- 
12*8 47 26* 
36*1 46 BO- 
OS'S 46 13* 
20*3 45 35* 


50*7 48 
21*2 48 
50*7 48 
19*2 47 
46*646 

13*146 
; 38*6 45 
; 3*4 45 
i 27*3 44 


58*948 6*747 14*346 21*545 
30*1 47 38*5 46 46*8 45 54*6 45 
0*247 9*346 18*245 26*744 
29*4 46 39*145 48*6 44 57*8 44 
57 * 5 46 7*9 45 18 * 1 44 27 * 9 43 

24*7 45 35*9 44 46*7 43 57*2 43 
51*045 2*844 14*443 25*542 
16*4 44 28*9 43 41*2 42 53*0 42 
41*043 54*243 7*142 19*641 
4*7 43 18*742 32*341 45*4 40 


28*5 44 35*3 20 

2*244 9*6 24 

35*043 42*9 28 

6*843 15*3 32 

37*5 42 46*7 36 

7*442 17*2 40 

36*3 41 46*8 44 

4*641 15*6 48 

31*8 40 43*5 52 

58*340 10*7 1 56 


24*6 15 41*1 44 
44*1 45 1*3 44 
2*8 44 20*7 43 
20*9 43 39*5 42 
38*4 42 57*7 42 

55*3 42 15*2 41 
! 11*6 41 32*2 40 
27*4 40 48*6 40 
I 42*640 * 4*5 39 
I 57*4 39 19*9 38 

) 11*6 38 34*8 37 
} 25*4 37 49*2 37 
r 38*8 37 3*2 36 
5 51*8 36 16*7 35 
5 4*3 35 29*9 34 


57*144 12* 
18*043 34 
38*142 55 
57*7 42 15 
16*541 34 

34*7 40 53 
52*4 40 12 
9*4 39 29 
25*9 38 46 
42*038 3 

57*5 37 19 
12*5 36 35 
27*135 50 
41*2 35 5 
55*0 34 19 


6 43 27*8 
2 42 50*0 
•142 ll*(l 
■241 32*1 
•8 40 52 -C 

*7 40 12*2 
•0 39 31*1 
*738 49*1 
*9 38 7*:* 
*5 37 24*( 

*7 36 41*^ 
*3 35 57*' 
■535 13* 
•3 34 28* 
*5 33 43* 


42*4 41 56*7 41 10*5 40 24*0 39 37*1 2 0 

5*341 20*340 34*8l39 48*939 2*6 4 

27*5 40 43*2 39 68*3 39 13*1 38 27*5 8 

49*1 40 5*4 39 21*2 38 36*7 37 51*7 12 

9*9 39 26*9 38 43*4 37 59*5 37 15*2 16 

30*1 38 47*838 4*9 37 21*7 36 38*1 20 

49*838 8*1 37 25*8 36 43*3 36 0*3 24 

I 8 * 8 37 27 * 7 36 46*2 36 4 * 3 35 21*9 28 

’ 27*3 36 4 6 * 9 36 5 * 9 35 24*7 34 42 * 9 32 

i 45*2 36 5*4 35 25*1 34 44*5 34 3*3 36 

J 2 * 6 35 23 * 4 34 43 * 8 34 3 * 7 33 23*3 40 

) 19-5 34 41 * 0 34 1 * 9 33 22 * 5 32 42*7 44 

t 35*9 33 57*9 33 19*6 32 40*7 32 1*5 48 

5 51*8 33 14*5 32 36*7 31 58*5 31 19*9 52 | 

i 7*3 32 30*6 31 53*4 31 15*8 30 37*9 2 


21 0 36 22*6 35 49*8 35 16*5 34 42*6 34 8*3 33 33*4 32 58*2 32 22*4 31 46*3 31 9*7 30 32*7 29 55*3| 3 


2 
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TRUE ALTITUDE OP BODY 



The heavy zigzag line is the horizon line and separates contrary names from same names. 


2 




TRUE ALTITUDE OF BODY. 
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LATITUDE 17°. 


Westerly Hour 
Angle. 


DECLINATION ■ 


contrar y Name to 
same Name as 


■ LATITUDE. 


Same 

Name. 

Contrary 

Name. 

13° 

14,0 

15° 

16° 

17° 

18° 

19° 

20° 

21° 

22° 

23° 

24° ' 

Contrary 

Name. 

Same 

Name. 




t 

1 

I 

1 

t 

1 

1 

3 f 

f 

1 

0 r 

h. m. 

h. m. 

h. m, 

15 0 

h. m. 

21 0 s 

!6 22-63 

5 49*8 3 

5 16-5 3 

4 42-63 

4 8*33 

3 33*43 

68-23 

2 22-43 

1 46*33 

1 9*73 

0 32*72 

9 55*3 

3 0 

9 0 

4 

20 S6 

}5 33-5 3 

5 1-13 

4 28*33 

3 55*0 33 21*2 3 

2 46-93 

12-23 

1 37*03 

1 1*5 3 

0 25-52 

9 49*12 

9 12*3 

4 

8 56 

8 

52 

54 43-83 

4 12-13 

3 39-8 3 

3 6-932 33-83 

2 0*03 

1 25*93 

0 61-33 

0 16-3 2 

9 40-9 2 

9 6*12 

8 28*9 

8 

62 

12 

48 

53 53*9 3 

3 22*73 

2 60-9 3 

2 18-6'31 45-93 

1 12-83 

0 39-2 3 

0 5-22 

9 30*82 

8 55-9 2 

8 20*75 

J 45*1 

12 

48 

16 

44 

53 3*73 

!2 32-9!: 

!2 1-7? 

1 30-o'30 57-8 3 

0 25-22 

9 52-22 

9 18*72 

58 44*82 

8 10*51 

,7 3S'-9i 

57 0*9 

16 

44 

20 

40 

32 13-2.- 

il 43-Oj 

\l 12-2c 

10 41-0 3 

0 9*42 

59 37*32 

9 4-82 

8 31*82 

57 58*62 

57 24*81 

56 60*8 

56 16*3 

20 

40 

24 

36 

31 22*5 i 

50 52 - 7:' 

50 22-41 

59 51*7 2 

9 20-62 

58 49*1 2 

8 17-OS 

!7 44-6 5 

57 11*92 

56 38*7 1 

26 6-3 

55 31*4 

24 

36 

28 

32 

30 31*4:- 

50 2*1 1 

29 32*41 

59 2-22 

58 31-61 

58 0 * 52 

7 29*1 1 

56 57*1 1 

56 24 * 9 2 

55 52*31 

55 19*4 

24 46*1 

28 

32 

32 

28 

29 40*21 

29 11*41 

28 42*1 1 

28 12-32 

57 42-1 ; 

57 11*62 

6 40-71 

56 9-41 

55 37*71 

55 5*51 

54 33*2 

24 0-4 

32 

28 

36 

24 

28 48-7; 

28 20-3! 

27 51*51 

27 22*21 

56 62-61 

56 22-52 

.5 52*1 1 

55 21*21 

24 50-1 ; 

54 18*5. 

53 46*6 

23 14-3 

36 

24 

40 

20 

27 57*0 

27 29*0 

27 0-6; 

26 31-9; 

26 2*61 

25 33*12 

55 3*2 1 

54 32*81 

24' 2*21 

53 31*1 

22 59*7 

22 28*1 

40 

20 

44 

16 

27 5*0 

26 37*5 

26 9*6. 

25 41*21 

25 12-5. 

24 43-41 

!4 14-0; 

53 44*1. 

23 14*01 

52 43*4 

22 12*7 

21 41-4 

4-4 

16 

48 

12 

26 12*8 

25 45*7 

25 18-2 

24 50*41 

24 22-1 

23 53-51 

53 24 *5 

52 55*1 

22 25*5 

21 55*5 

21 25*2 

20 54*6 

48 

12 

52 

8 

25 20*5 

24 53*7 

24 26*7 

23 59*3 

23 31-5 

22 3-31 

22 34-8 

22 5*9 

21 36-8 

21 7-2 

20 37*5 

20 7*3 

52 

8 

15 66 

4 

24 27*9 

24 1*7 

23 35*0 

23 8-0 

22 40-6 

22 12*91 

51 44*9 

21 16*5 

20 47*8 

20 18*7 

19 49*4 

19 19-8 

3 66 

4 

1R 0 

20 0 

23 36*2 

23 9*3 

22 43-1 

22 16*5 

21 49-5 

21 22*2 

20 54*7 

20 26*7 

19 58-6 

19 30*0 

19 1*2 

18 32*1 

4 0 

8 0 

4 

19 66 

22 42*2 

22 16*8 

21 50-9 

21 24-8 

20 58-2 

20 31*4 

20 4-3 

19 36-8 

19 9*1 

18 41*0 

18 12*717 44*1 

4 

7 56 

8 

62 

21 49*2 

21 24-0 

20 58-6 

20 32*8 

20 6-8 

19 40-3 

19 13*6 

18 46-6 

18 19*4 

17 61-8 

17 24*016 65*8 

8 

52 

12 

48 

20 56*9 

20 31*1 

20 6-1 

19 40-7 

19 15-0 

18 49*1 

18 22*8 

17 56-2 

17 29 -4 

17 2-3 

16 35*0 

16 7*4 

12 

48 

16 

44 

20 2-5 

19 38*1 

19 13-4 

18 48*4 

18 23*2 

17 57*5 

17 31-8 

17 6*6 

16 39*3 

16 12-6 

15 45*8 

15 18*6 

16 

44 

20 

40 

19 8-9 

18 44*9 

18 20*6 

17 56-0 

17 31*1 

17 5-9 

16 40*6 

16 14*8 

16 48-9 

15 22-7 

U 66-3 

14 29*6 

20 

40 

24 

36 

18 16*2 

17 51*6 

17 27*6 

17 3-3 

16 38'8 

16 14*1 

16 49-1 

15 23*8 

14 68-4 

14 32*6 

14 6*713 40*5| 

24 

36 

28 

32 

17 21*4 

16 68-1 

16 34*4 

16 10-6 

15 46*5 

15 22*0 

14 57*5! 

14 32*7 

14 7*6 

13 42*3 

13 16*8 

12 61-1 

28 

32 

32 

28 

16 27*4 

16 4-4 

15 41*1 

15 17*6 

14 53-9 

14 29*9 

14 5*7 

13 41*3 

13 16-7 

12 51*8 

12 26-8 

12 1*5 

32 

28 

36 

24 

15 33*3 

15 10-6 

14 47*7 

14 24-5 

14 1*2 

13 37*6 

13 13*8 

12 49*7 

12 25*5 

12 1*1 

11 36-5 

11 11*7 

36 

24 

40 

20 

14 39*0 

14 16-7 

13 54*1 

13 31-3 

13 8*3 

12 45*1 

12 21*7 

11 58*0 

11 34*3 

11 10*2 

10 46*1 

10 21*7 

40 

20 

44 

16 

13 44*7 

13 22-6 

13 0*4 

12 37*9 

12 15-3 

11 52*4 

11 29*5 

11 6*2 

10 42*8 

10 19*1 

9 55*5 

9 31*6 

44 

16 

48 

12 

12 50*2 

112 28-S 

12 6*6 

11 44-4 

11 22*1 

10 59-6 

10 37*0 

10 14*1 

9 51*1 

9 28*C 

9 4*7 

8 41*2 

48 

12 

52 

8 

11 65*6 

HI 34*2 

111 12*6 

10 50*8 

10 28-8 

;10 6-7 

9 44*4 

9 21*9 

1 8 59*4 

: 8 36-G 

8 13*7 

7 60*7 

62 

8 

16 S6 

4 

11 0*£ 

110 39-3 

ilO 18*5 

9 57*0 

9 36*4 

: 9 13-6 

8 51*7 

8 29*e 

i 8 7-t 

i 7 45*1 

7 22‘( 

7 0*0 

4 56 

4 

17 0 

19 0 

10 6*1 

L 9 45-J 

5 9 24*S 

; 9 3*2 

i 8 41*8 

5 8 20-4 

7 58 -S 

1 7 37*] 

[ 7 15’^ 

t 6 63*^ 

6 31*^ 

6 9*2 

5 0 

7 0 

4 

18 56 

9 11-1 

2 8 SO-': 

r 8 30*( 

) 8 9-1 

7 48-2 

5 7 27*1 

7 5*1 

1 6 44-i 

) 6 23-] 

L 6 1*( 

5 39*i 

) 5 18*2 

4 

6 

8 

52 

8 16-1 

2 7 56*1 

) 7 35*£ 

) 7 15-C 

) 6 54*^J 

t 6 33-6 

; 6 12*^ 

5 5 51*J 

^ 5 30*? 

3 5 9-( 

4 48*^ 

i 4 27*0 

8 

52 

12 

48 

7 21-] 

L 7 1*] 

1 6 41*( 

) 6 20-^ 

5 6 0*^ 

) 5 40*C 

) 5 19*( 

) 4 58-i 

) 4 38-J 

5 4 17-,^ 

3 56*i 

5 3 35*7 

12 

48 

16 

44 

6 25-< 

) 6 6*1 

2 6 46*4 

i 5 26-^ 

t 5 6*^ 

i 4 46-2 

; 4 26*1 

5 4 5-S 

1 3 46-< 

3 3 25-1 

3 4- 

3 2 44*2 

16 

44 

20 

40 

6 36-< 

3 5 11*1 

2 4 51*( 

3 4 32-( 

) 4 12 *i 

5 3 52‘i; 

i 3 32*': 

I 3 12*J 

3 2 52-1 

} 2 32*{ 

3 2 12* 

8 1,^52 *7 

20 

40 

24 

36 

4 35-: 

5 4 16*' 

1 3 56*{ 

3 3 37-^ 

1 3 18*: 

1 2 58-( 

> 2 39*: 

1 2 19*i 

5 2 0-< 

3 1 40*: 

5 1 20* 

1 1-0 

24 

86 

9ft 

QO 

3 39- ! 

9 3 20*! 

9 3 1*! 

9 2 42'{ 

3 2 23-: 

7 2 4-( 

5 1 45*^ 

i 1 26*1 

2 1 7-< 

0 0 47*' 

7 0 28* 

0 9-1 

28 

32 

32 

28 

2 44-: 

3 2 25*' 

7 2 0*! 

9 1 48-: 

t 1 29*! 

3 1 10*^ 

1 0 61*1 

61 0 32*' 

7 0 13-1 

dj 0 5* 

0 23* 

9 0 42-J: 

32 

28 

36 

24 

1 48- 

8 1 30-: 

3 1 11*1 

S 0 53*: 

9 0 34*; 

8 0 16*1 

5 0 2*i 

3 0 20* 

91 0 39*- 

4 0 57*' 

9 1 16- 

4 1 34*1 

36 

24 

40 

20 

0 53* 

1 0 34* 

9 0 16*^ 

6 0 1-1 

6 0 19- 

8 0 38*: 

1 0 66*: 

3 1 14* 

6 1 32* 

7 1 50- 

9 2 9* 

0 2 27-] 

L 40 

1 AA 

20 

1 A 

44 

16 

0 2- 

6 0 20- 

7 0 38- 

6 0 56-' 

6 1 14- 

5 1 32-i 

5 1 50* 

4 2 8* 

3 2 26* 

1 2 43* 

9 3 1* 

7 3 19*^ 

1: ttx 

ID 

48 

12 

0 58- 

4 1 16- 

2 1 34- 

0 1 51* 

7 2 9- 

4 2 27-( 

D 2 44* 

6 3 2* 

2 3 19* 

6 3 37* 

2 3 54* 

5 4 11-! 

) 48 

12 

52 

8 

1 64* 

3 2 11* 

8 2 29* 

3 2 46* 

9 3 4- 

2 3 21*' 

7 3 38- 

9 3 56- 

1 4 13* 

3 4 30* 

4 4 47* 

5 5 4*^ 

L 52 

8 

17 56 

4 

2 50* 

2 3 7* 

6 3 24- 

8 3 42- 

1 3 59- 

2 4 16*i 

3 4 33* 

2 4 50* 

2 5 7* 

0 5 23* 

8 5 40- 

5 5 57*^ 

L 5 

4 

o 

00 

' 18 0 

1 3 46* 

2 4 3* 

4 4 20* 

4 4 37* 

3 4 54- 

2 5 11* 

0 5 27* 

7 5 44* 

3 6 0* 

9 6 17* 

3 6 33- 

6 6 49 - 

3 6 0 

• 6 0 


Westerly Hour 
Angle. 


Declination 


Crossing this line is also equivalent to a change of sign in the altitude from + to - or vice versa. 
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TRUE ALTITUDE OF BODY. 


LATITUDE 18 °. 


Westerly 

Hour 

Angle. 








DECLINATION 

- 

- same 

Name 

as 

— - 

- LATITUDE. 
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m. 

o 



0 



o 



o 

/ 


o 

; 


o 



0 



0 

/ 


0 



0 



0 



0 

/ 


0 



h. 
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76 
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0 
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Westerly 

Hour 


LATITUDE 18°. 


DECLINATION — same Name as — latitude. 


130 140 150 100 170 igo 190 20° 21° 22° 23° 24 


I Westerly 

I Hour 

o I Angle. 


24 “0 85 o - o'ss 0-087 0-088 0-089 0-090 0-089 0-088 0-087 0 - 08 G 0-085 0-081 0-0 0 0 

23 56 84 : 54-585 53-286 61-187 46-988 37-189 2-988 37-387 47-386 51-385 53-684 64-883 55-7 4 

52 84 38-585 33-780 26-387 13-987 60-888 5-987 51-287 14-986 27-485 35-084 39-683 43-0 8 

48 84 13-485 4-185 60-680 30-286 58-1 87 8-8 86 59-0 86 31-8 85 52-6 85 6-484 15-7 83 22-8 12 

44 83 41-384 27-185 7-885 41-086 3-386 11-886 4-7 85 43-3 85 10-9 84 30-7 83 45-182 56-0 16 

40 83 3-4 83 44-884 20-784 49-085 7-685 14-685 9-2 84 52-0 84 24-8 83 49-7 83 8-982 24-0 20 

36 82 21-482 58-983 30-783 55-484 11-584 17-684 13-383 59-1 83 35-983 6-2 82 28-6 81 47-7 24 

32 81 36-282 10-382 38-983 0-8 83 14-9 83 20-5 83 17-2 83 5-2 82 45-2 82 18-1 81 45-2 81 7-9 28 

28 80 48-781 19-981 45-882 5-6 82 18-3 82 23-5 82 21-0 82 10-5 81 63-0 81 29-0 80 69-4 80 25-6 32 

24 79 69-4 80 28-1 80 51-8 81 9-8 81 21-5 81 26-4 81 24-5 81 15-6 81 0-2 80 38-6 80 11-9 79 40-8 36 

20 79 9-079 35-079 57-380 13-780 24-780 29-380 27-880 20-480 6-6 79 47-5 79 22-8 78 64-6 40 

16 78 17-1 78 41-979 1-8 79 17-6 79 27-879 32-7 79 31-4 79 24-7 79 12-4 78 05-2 78 33-0 78 6-7 44 

12 77 24-577 47-978 0-7 78 21-2 78 31-0 78 35-6 78 34-8 78 28-9 78 18-1 78 2-5 77 42-1 77 17-9 48 

■ 8 76 31-170 52-977 10-877 24-777 33-977 38-477 38-277 33-1 77 23-377 9-1 76 60-6 76 28-1 52 

4 75 37-275 57-870 15-076 27-9 76 36-876 41-4 76 41-576 37-270 28-276 15-476 58-275 37-8 Q 56 

23 0 74 42-7 75 2-7 75 18-6 75 31-1 75 39 -8 75 44-4 75 44-9 75 40'-9 75 33-1 75 21 -4 75 6-074 46-6 1 0 

22 56 73 48-074 7-0 74 22-3 74 34-3 74 42-8 74 47-5 74 48-0 74 44-8 74 37-6 74 27-2 74 12-873 55-0 4 

52 72 62-973 11-1 73 25-973 37-573 45-773 60-4 73 51-373 48-673 42-273 32-673 19-473 3-0 8 

48 71 57-572 15-072 29-4 72 40-772 48-772 63-372 54-672 52-372 46-772 38-072 25-772 10-6 12 

44 71 2-071 18-971 32-871 43-771 51-671 56-4 71 57-771 56-1 71 51-171 43 - l |71 31-871 17-7 16 


-8 60 55 - 
-0 59 58 
-159 1 
-2 58 4 
-3 57 7 

-3 50 10 
-355 13 
-4 54 16 
-4 53 19 
-352 21 


1 59 12 - 
1 58 15 
1 57 18 

1 50 2 l 
0 55 24 
0 54 27 
0 53 30 
9 52 33 


6 61 16-2 61 : 
6 60 19-2 60 
459 22-1 59 
458 25-1 58 
^57 28-0 57 

356 31-056 
3 55 34-0 55 
2 54 37-0 54 
1 53 39-9 53 
-052 43-0 52 


5 GO 59 - 5(>9 53-0 60 43-5 69 31*4 

24 

169 3-768 57-868 49-168 37-8 

28 

7 t )8 7-968 2-667 54-567 44-1 

32 

467 12-067 7-366 59-966 50-2 

36 

006 16-066 11-866 5-265 56-3 

40 

665 20-065 16-565 10-465 2-2 

44 

2 64 24-164 21-0 64 15-5 64 8*1 

48 

8 63 28-1 63 25-5 63 20-6 63 13-8 

52 

4 62 32-1 62 30-0 62 25*7 62 19*4 

1 56 

161 36-1 61 34-361 30-661 24-9 

2 0 

760 40-260 38-860 35-460 30-4 

4 

4 59 44 ■ 1 59 43-2 59 40 • 3 59 35 • 8 

8 

0 58 48-0 58 47*6 58 45*3 58 41*2 

12 

• G 57 52*0 57 52*0 57 50*0 57 46*6 

16 

■ 4 56 56 - 0 56 50 - 3 56 54 * 9 56 51 * 9 

20 

•056 0*1 56 0*7 55 59*7 55 57*3 

24 

■ 7 55 4 * 1 55 5*2 55 4 • 5 55 2 * 4 

28 

•3 64 8*1 54 9*6 54 9-3 54 7*7 

32 

•1 53 12*1 53 13*8 53 14-1 53 13*0 

36 

-952 16-1 52 18*252 18-852 18*1 

40 

•651 20-251 22*651 23-651 23*3 

; 44 

•4 50 24-350 27-050 28*4 50 28*5 

; 48 

•249 28-349 31-549 33-1 49 33-7 

52 

•9 48 32-5 48 35-8 48 37-9 48 38 •£ 

1 2 

,-847 36-6 47 40*347 4 - 2*7 47 44-1 

L 3 0 


The thin horizontal line indicates the passage over the Prime Vertical. 



TBUB ALTITUDE OF BODY. 


LATITUDE 18°. 


Westerly- 

Hour 

Angle. 




DECLINATION 

— same Name as — latitude. 

0 ° 

1 ° 

20 30 4.0 

6 ° 6 ° 7 ° 8 ° 

9 ° 10 ° 11 ° 12 ° 


Westerly 

Hour 

Angle. 


h. 

m. 

21 

0 

20 

56 


52 


48 


44 


40 


36 


32 


28 


24 


20 


16 


12 


37 41-1 3S 4*1 38 26*638 48*239 9*239 29*339 48*740 7*340 25*240 42*340 58*4 41 13*841 28*1 
36 45*7 37 8*6 37 30*8 37 52*138 12*938 32*938 52*1 39 10*639 28*4 39 45*340 1*3 40 16*740 31*1 
32 35 50*436 12*9 36 34*836 56*037 16*637 36*337 55*438 13*838 31*538 48*339 4*339 19*639 34*0 

28 34 54*935 17*1 35 38*835 59*836 20*236 39*836 58*737 17*037 34*537 51*338 7*338 22*538 37*0 

24 33 59*3 34 21*3 34 42*8 35 3*5 35 23*7 35 43*2 36 2*036 20*036 37*636 54*337 10*1 37 25*537 39*9 

20 33 3*533 25*333 46*634 7*234 27*234 46*535 5*235 23*235 40*635 57*236 13*1 36 28*436 42*8 


8 Iso 15*930 37*030 57*731 17*831 37*331 56*332 14*632 32*432 49*533 6*133 


18*9 34 34*334 48*8 
21*9 33 37*2 33 51*8 


29 19*829 40*830 1*230 21*230 40*630 59*431 17*731 35*431 52*5 32 9*1 32 24*832 40*232 54*7 


20 0 28 23*6 28 44*4 29 

19 56 27 27*4 27 48*0 28 
52 26 31*126 51*627 
48 25 34*825 55*1 26 
44 24 38*4 24 58*6 25 

40 23 41*9 24 1*9 24 
36 22 45*423 5*323 
32 21 48*922 8*622 
28 20 52*321 11*921 
24 19 55*620 15*120 

20 18 59*019 18*319 
16 18 2*218 21*5 18 
12 17 5*517 24*6 17 
8 16 8*716 27*9 16 
4 15 11*915 30*9 15 


4*829 24*629 43*830 2*6 30 20*7 30 38* 
8*328 27*928 47*129 5*729 23*829 41* 
11*627 31*227 50*228 8*828 26*828 44* 
15*026 34*426 53*427 11*927 29*827 47* 
18*325 37*625 56*526 14*926 32*826 50* 

21*624 40*924 59*625 17*925 35*725 53* 
24*823 44*024 2*724 20*924 38*824 56* 
28*122 47*023 5*823 23*923 41*7 23 59* 
31*221 50*122 8*722 26*922 44*723 2* 
34*320 53*221 11*821 29*821 47*622 5* 

37*519 56*320 14*820 32*820 50*521 7' 
40*618 59*419 17*719 35*7 19 53*5 20 10* 
43*718 2*318 20*718 38*7 18 56*4 19 13 
46*717 5*317 23*617 41*617 59*318 16 
49*816 8*316 26*616 44*5 17 2*3 ]7 19 


19 0 14 15 

18 56 13 18 
52 12 21 
48 11 24 
44 10 27 

40 9 30 

36 8 33 

32 7 36 


014 34*014 
113 37*013 
212 40*012 
■311 43*012 
■410 46*1 11 

■4 9 49*0 10 
•4 8 52*0 9 
•4 7 55*0 8 
•4 6 57*9 _ 7 _ 
■4 6 0*8 6 


4 45*3 5 3*8 5 22*3 5 40*7 5 59*0 6 17*2 6 35*2 6 53*2 7 11*2 7 28*9 7 46*5 8 4*1 8 21*3 

3 48*2 4 6*7 4 25*2 4 43-7 5 2*0 5 20*3 5 38*4 5 56*4 6 14*5 6 32*3 6 50*0 7 7*7 7 25*2 

2 51*2 3 9*7 3 28*2 3 46*6 4 5*0 4 23*3 4 41*5 4 59*7 5 17*8 5 35*8 5 53*6 6 11*4 6 29*1 


1 54*1 2 12*6 2 31*1 2 49*6 3 8*0 3 26*3 3 44*7 
0 57-1 1 15*6 1 34*1 1 52*6 2 11*0 2 29*5 2 47*8 


2*9 4 21*1 4 39*2 4 57*S 5 15*2 5 33*0 
6*2 3 24*5 3 42*8 4 0*S 4 19*0 4 37*0 


0 0*0 0 18*5 0 37*1 0 55*6 1 14*1 1 32*6 1 51*0 2 9*5 2 27*9 2 46*3 3 4*5 3 22*8 3 41*0 


The thin horizontal line indicates the passage over the Prime Vertical, 


330 55*5 31 12*0 31 27*831 43*131 57*8 
329 58*4 30 15*030 30*7 30 46*131 0*8 
329 1*329 17*929 33*729 49*1 30 3*9 
328 4*328 20*828 36*728 52*229 7*0 
2 27 7*3 27 23*727 39*627 55*228 10*0 

226 10*226 26*726 42*626 58*127 13*1 
125 13*1 25 29*725 45*626 1*226 16*2 
d 24 16*1 24 32*624 48*6 25 4*325 19*4 
023 19*023 35*623 51*624 7*424 22*6 
022 22*022 38*622 54*7 23 10*523 25*8 

921 24*921 41*521 57*722 13*622 29*0 
820 27*920 44*621 0*821 16*821 32*3 
819 30*819 47*620 3*9 20 19*9 20 35*5 
718 33*918 50*619 7*0 19 23*1 19 38*8 
717 36*817 53*718 10*1 18 26*418 42*2 4 


52*815 11*315 29*515 47*5 16 5*2 16 22*7 16 39*916 56*817 13*2 17 29*6 17 45*6 5 

55*814 14*214 32*514 50*4 15 8*1 15 25*6 15 42*915 59*816 16*4 16 32*9 16 48*9 

58*713 17*2 13 35*4 13 53*4 14 11*1 14 28*6 14 45*915 3*015 19*7 15 36*2 15 52*4 

1*712 20*1 12 38*412 56*313 14*1 13 31*6 13 49*014 6*1 14 22*9 14 39*614 55*8 
4*711 23*1 11 41*3 11 59*3 12 17*0 12 34*7 12 52*1 13 9*313 26*2 13 43*013 59*4 

7*6 10 26*0 10 44*211 2*3 11 20*1 11 37*7 11 55*312 12*5 12 29*5 12 46*4 13 2*9 

10*5 9 28*9 9 47-2 10 5*2 10 23*1 10 40*8 10 58*3 11 15*7 11 32*8 11 49*8 12 6*5 

13*5 8 31*9 8 50*1 9 8*2 9 26*1 9 43*9 10 1*610 19*010 36*2 10 53*3 11 10*2 

16*4 7 34*8 7 53*1 8 11*2 8 29*1 8 47*0 9 4*7 9 22*3 9 39*5 9 56*9 10 13*8 

19*4 6 37*8 6 56*1 7 14*2 7 32*2 7 50*1 8 7*9 8 25*6 8 43*0 9 0*4 9 17*6 

22*3 5 40*7 5 59*0 6 17*2 6 35*2 6 53*2 7 11*2 7 28*9 7 46*5 8 4*1 8 21*3 


2 









"Westerly 

Hour 


TBUE ALTITUDE OF BODY. 


LATITUDE 18° 


DECLINATION — same Name 

as — 

LATITUDE. 



13° 14° 15° 

16° 17° 18° 19° 

20° 

21° 22° 

23° 

24° 


Westerly 

Hour 

0 Angle. 


21 6 46 27*046 39*546 51 * 04:7 

20 4:5 29*9 45 42*545 53*946 

52 44 32 944 45*544 57*045 

48 43 35*8 43 48*5 44 0*1 44 

U 42 38-8 42 51-5 43 3-143 

40 41 41-741 54-442 6-242 

36 40 44-740 57-541 9-341 

32 39 47-740 0-540 12-440 

28 38 50-6 39 3-6 39 15-6 39 

24 37 53-6 38 6-638 18-738 

20 36 56-7 37 9-737 21-937 

16 35 69-6 36 12-8 36 25-136 

12 35 2-735 15-935 28-335 
8 34 6-7 34 19-134 31-6 34 

4 33 8-8 33 22-2 33 34 - 9:13 


20 0 :12 11-9 32 25-4 32 

19 56 ;il 15-0 31 28-6 31 
52 30 18-1 30 31-8 30 
48 29 21-3 29 35-029 
44 28 24-5 28 38-328 

40 27 27-727 41-627 
36 26 30-9 26 45-0 26 
32 25 34-125 48-426 
28 24 37-4 24 61-7 25 
24 -23 40-7 33 55-2 24 

20 22 44-0 22 58-6 23 
16 21 47-4 22 2-2 22 

12 20 60-821 6-721 
8 19 64-320 9-320 
4 18 67-7 19 13-019 

19 0 18 1-2 18 16-618 
18 66 17 4-817 20-317 
52 16 8-316 24-016 
48 15 12-0 15 27-8 15 
44 14 15-6 14 31-6 14 

40 13 19-313 35-5 13 
36 12 23-1 12 39-512 
32 11 26-911 43-5 11 
28 10 30-810 47-4 11 
24 9 34-6 9 51-5 10 

20 8 38-6 8 55-6 9 

16 7 42-6 7 59-9 8 

12 6 46-6 7 4-1 7 

8 5 50-8 6 8-4 6 

4 4 54-9 5 12-8 5 


51-047 1-347 10-647 18-947 25-947 31-8 47 36-6 47 40-347 42-747 44-1 

53-9 46 4-4 46 13-9 4 6 22-2 4 6 29-5 4 6 35-7 4 6 40-7 46 44-8 4 6 47-5 4 6 49-3 

57-045 7-545 17-145 25-645 33-145 39-545 44-9 45 49-245 62-345 54-5 

0-1 44 10-744 20-444 29-244 36-844 43-444 49-044 53-744 57-244 69-7 

3-143 13-943 23-7 43 32-643 40-543 47-443 53-243 58-244 2-144 4-9 

6-242 17-142 27-142 36-242 44-242 61-342 57-443 2-743 6-943 10-2 

9-341 20-341 30-541 39-741 47-941 55-242 1-742 7-342 11-842 16-4 

12-440 23-640 33-840 43-340 51-740 59-341 6-941 11-941 16-741 20-7 

15 - 639 26-839 37-239 46-839 55-640 3-340 10-340 16-440 21-640 26 0 

18-7 38 30-138 40-6 38 50 - 6:38 69-3 39 7-6 39 14-6 39 21-1 39 26-5 39 31-3 

21-937 33-437 44-137 64-138 3-238 11-538 19-038 25-738 31-638 36-6 

25-136 36-836 47-736 57-837 7-1 37 15-637 23-4 37 30-537 36-537 42 0 

28-335 40-135 51-236 1 - 5:36 11-036 19-836 27-836 35-136 41-736 47-4 

31-634 43 - 6:34 54-736 5-236 16 - 0:36 24-035 32-235 39-935 46-735 52-8 

34 - 9:33 46-933 58-334 9-034 19-034 28-234 36-834 44-734 51-834 58-3 

38-2 32 60 - 3:33 1-9 33 12-8 33 23 - 0:33 32-5 33 41 - 3:33 49-6 33 56-9 34 3-7 

41-531 63 - 8:32 6 - 6:32 16-6 32 27 - 1:32 36-832 45-9 32 64-4 33 2-133 9-2 

44-830 67-331 9 - 2 31 20-5 :31 31 -1 31 41 -1 31 60-5 31 69-3 32 7-432 14-8 

48 - 2:30 0 - 8:30 13 0 30 24-4 30 36-330 45-530 66-1 31 4-231 12-631 20-6 

51-629 4-429 16-729 28-429 39-4 29 49-929 59-830 9-2 30 17-930 26-1 

55-128 8-028 20-528 32 - 3-28 43-628 64-429 4-629 14-229 23-329 31-8 

68-627 11-727 24-327 36-427 47-927 58-928 9-428 19-328 28-628 37-6 

2-126 15-426 28-1 26 40-426 62-227 3-4 27 14-227 24-527 34-127 43-2 

5-625 19-1 25 32-025 44-6 25 56-626 8 1 26 19-026 29-626 39-526 49-0 

9-224 22-824 36-024 48-826 1-025 12-725 23-925 34-826 45-125 64-9 

12-823 26-623 40-023 63-024 6-4 24 17-4 24 28-9 24 - 40-024 60-6 25 0-8 

16 - 622 30-522 44-022 57-223 9-923 22 123 33-923 45-323 66-324 6-8 

20-2 21 34-4 21 48-1 22 1 -4 22 14-4 22 26-9 22 39-0 22 50-7 23 2-023 12-9 

24-020 38-320 52-321 6-821 19-021 31-821 44-221 56-222 7-722 18-9 

27-7 19 42-2 19 66-420 10-220 23-620 :- 10-720 49-321 1-721 13-521 26-0 


31-618 46-3 19 0-619 
35-4 17 60-318 4-9 18 
39-4 16 64-4 17 9-317 

43-315 68-6 16 13-6 16 
47-316 2-9 15 18-1 15 


51-4 14 7-114 
55-513 11-4 13 
59-7 12 15-8 12 
3-9 11 20-2 11 
8-2 10 24-8 10 


22-614 
27-1 13 
31-712 
36-4 11 
41-1 10 


14-7 19 28-319 41-719 64-620 7-220 19-420 31-3 
19-2 18 33-1 18 46-718 69-919 12-8 19 25-319 37-6 

23-8 17 37-9 17 61-7 18 6-218 18-5 18 31-3 18 43-9 

28-4 16 42-8 16 56-917 10-617 24-2 17 37-4 17 60-2 

33-015 47-7 16 2-1 16 16-1 16 30-016 43-6 16 66-7 

37-8 14 52-715 7-3 15 21-716 35-9 15 49-7 16 3-3 

42-6 13 57-7 14 12-7 14 27-3 14 41-8 14 55-9 16 9-9 

47-4 13 2-9 13 18-1 13 33-013 47-9 14 2-3 14 16-6 

62-4 12 8-0 12 23-6 12 38-812 63-9 13 8-7 13 23-4 

57-311 13-3 11 29-1 11 44-7 12 0-1 12 16-2 12 30-2 


12-5 9 29-3 9 45-9 10 2-4 10 18-6 10 34-7 1 0 60-511 6-311 21-8 11 37-2 

16-9 8 33-9 8 60-8 9 7-5 9 24-0 9 40-4 9 56-610 12-6 10 28-6 10 44-2 

21-4 7 38-6 7 66-8 8 12-7 8 29-6 8 46-2 9 2-6 9 19-1 9 35-2 9 61-3 

25-9 6 43-4 7 0-7 7 18-0 7 35-1 7 62-0 8 8-8 8 25-6 8 42-1 8 68-6 

30-6 6 48-2 6 5-9 6 23-3 6 40-7 6 68-0 7 15-1 7 32-2 7 49-0 8 6-8 


18 0 I 3 69-1 4 17-2 4 35-2 4 63-1 5 11-0 6 28-8 6 46-5 6 4-0 6 21-6 6 38-9 6 66-1 7 13-21 6 0 


2 






146 


TRUE ALTITUDE OF BODY. 


LATITUDE 18^. 



DEOLmATiON — contrary Name to — latitude. 


10° 11° 12° I 



24 0 72 0*071 0*070 0*069 

23 56 71 68*470 58*469 58*668 
52 71 53*6 70 53*9 69 54*2 68 
48 71 45*670 46*369 47*068 
44 71 34*5 70 35*7 69 37*0 68 

40 71 20*4 70 22*4 69 24*2 68 
36 71 3*570 6*269 8*768 
32 70 43*769 47*468 50*667 
28 70 21*469 26*068 30*367 
24 69 56*5 69 2*2 68 7*4 67 

20 69 29*468 36*067 42*366 
16 69 0*068 8*067 15*266 
12 68 28*6 67 37*6 66 46*1 65 
8 67 55*4 67 5*6 66 15*2 65 
4 67 20*4 66 31*8 65 42*5 64 


0*068 0*067 0*066 0*065 0*064 0*063 0*062 
58*6 67 58*766 58*765 58*8 64 58*863 58*9 62 58*861 
54*567 54*766 54*965 55*1 64 55*263 55*662 55*861 
47*5 67 48*166 48*5 65 49*0 64 49*5 63 49*9 62 50*5 61 
38*067 38*866 39*865 40*764 41*463 42*1 62 42*861 

25*7 67 27*2 66 28*5 65 29*8 64 31*0 63 32*0 62 33*2 61 
10*9 67 13*1 66 15*065 16*764 18*463 20*062 21*661 
53*7 66 56*5 65 59*1 65 1*564 3*663 5*862 7*961 
34*1 66 37*765 41*064 44*063 46*962 49*561 52*260 
12*366 16*665 20*7 64 24*563 28*062 31*461 34*760 

48*1 65 53*464 58*464 13*063 7*262 11*361 15*260 
21*965 28*364 34*1 63 39*562 44*561 49*360 53*959 
53*9 65 1*264 7*9 63 14*2 62 20*061 25*6 60 31*059 
24*064 32*263 39*962 47*1 61 53*961 0*360 6*359 
52*3 64 1*663 10*262 18*361 26*060 33*259 40*1 58 


0*061 0*060 0*0 
58*860 59*059 59*0 
55*860 55*959 56*1 
50*6 60 50*9 59 51*2 
43*3 60 43*9 59 44*5 

34*1 60 35*1 59 35*9 
22*8 60 24*159 25*3 
9*5 60 11*3 59 12*9 
54*359 56*758 58*7 
37*4 59 40*2 58 42*8 

18*5 59 22*0 58 25*1 
58*059 2*058 5*8 
35*7 58 40*5 57 44*7 
11*9 58 17*3 57 22*3 
46*4 57 52*6 56 58*3 


23 0 66 43*8 65 56*3 65 8*1 64 19 

22 66 66 5*6 65 19*4 64 32*2 63 44 

52 65 26*264 41*063 55*063 8 
48 64 45*4 64 1*4 63 16*5 62 30 
44 64 3*563 20*562 36*761 51 

40 63 20*5 62 38*7 61 55*7 61 12 

36 62 36*5 61 55*6 61 13*8 60 30 

32 61 51*6 61 11*8 60 30*9 59 49 

28 61 5*9 60 27*0 59 47*1 59 6 

24 60 19*4 59 41*4 59 2*358 22 

20 59 32*2 58 55*1 58 16*9 57 37 

16 58 44*3 68 8*0 57 30*6 56 52 

12 57 55*8 57 20*3 56 43*8 56 6 

8 57 6*7 56 32*0 55 56*3 55 19 

4 56 17*1 55 43*1 55 8*2 54 32 


22 0 55 27*0 54 53 * 

21 56 54 36*5 54 4 * 

52 53 45*5 53 13 * 

48 52 64-2 52 23 * 

44 52 2*5 51 31 * 


40 51 10*5 50 40 * 
36 50 18*1 49 48 * 
32 49 25*5 48 56 * 
28 48 32*5 48 4 * 
24 47 39*4 47 11 * 

20 46 45*946 18 * 
16 45 52*2 45 25 * 
12 44 58*4 44 31 * 
8 44 4*343 38 * 
4 43 10*042 44 * 


•952 7 
*7 61 17 
*2 50 27 

■3 49 37 
*2 48 46 
•6 47 65 
*7 47 4 
•5 46 12 

*0 45 20 
*3 44 28 
•3 43 36 


1 63 29*462 39*061 48*1 60 56*560 4*759 12*458 19*457 26*356 32*8 

3 62 55*662 6*361 16*260 25*759 34*658 43*257 51*1 56 58*756 5*8 

1 62 20*561 32*1 60 43*059 53*359 3*1 58 12*657 21*256 29*655 37*6 

761 43*960 56*560 8*459 19*758 30*557 40*656 50*055 59*4 55 8*1 

8 61 6*360 19*759 32*658 44*8j67 56*357 7*456 17*755 27*854 37*3 

060 27*359 41*858 55*658 8*657 21*056 33*055 44*254 55*054 5*3 

9 59 47*359 2*858 17*457 Sl-SoO 44*755 57*555 9*454 21*253 32*2 

0 59 6*258 22*657 38*1 56 53*1 56 7*255 20*854 33*753 46*1 52 ^ 58*1 

1 58 24*2 57 41*456 58*056 13 * 7|55 28*754 43*253 56*953 10*252 22*8 

3 57 41*356 59*556 16*855 33*4|54 49*3 54 4*753 19*152 33*151 46*6 

6 56 57*7 56 16*6 55 34*8 54 52*2 54 9*0 53 25*2 52 40*4 51 55*2 51 9*4 

4 56 13*1 55 32*9 54 52*0 54 10 * 2[53 27*8 52 44*752 0*8 51 16*4 50 31*4 

3 55 27*854 48*554 8*453 27*552 45*852 3*551 20*350 36*849 52*5 

6 54 42*054 3*4 53 24*1 52 43*9 52 3*051 21*550 39*149 56*349 12*8 

3 53 55*4 53 17*752 39*051 59*651 19*550 38*849 57*1 49 15*048 32*3 

3 53 8*352 31*251 53*4 51 14*750 35*449 55*449 14*448 33*147 51*0 

9 52 20*551 44*251 7*1 50 29*249 50*549 11*248 31*1 47 50*447 9*1 

0 51 32*2 50 56*6 50 20*3 49 43*149 5*148 26*547 47*1 47 7*2 46 26*5 

6 50 43*550 8*649 32*9 48 56*448 19*147 41*247 2*546 23*245 43*3 

7 49 54*349 20*1 48 45*048 9*147 32*646 55*446 17*345 38*744 59*4 

*4 49 4*7 48 31*1 47 56*647 21*446 45*546 9*045 31*544 53*644 14*9 

*848 14*747 41*547 7*846 33*245 57*945 22*044 45*344 7*943 30*0 

■9 47 24*246 51*946 18*545 44*645 9*944 34*643 68*443 21*642 44*5 

*546 33*546 1*645 28*944 55*544 21*543 46*743 11*242 35*241 58*6 

•8 45 42*345 11*044 38*944 6*143 32*542 58*542 23*641 48*141 12*1 

•844 50*844 20*143 48*543 16*242 43*442 9*841 35*541 0*740 25*2 

■543 59*1 43 28*842 57*842 26*241 53*741 20*840 46*940 12*839 37*8 

•1 43 7*0 42 37*2 42 6*741 35*641 3*8 40 31*3 39 58*1 39 24*4 38 50*1 

*342 14*741 45*441 15*440 44*740 13*439 41*639 8*838 35*738 1*9 

•2 41 22*240 53*340 23*839 53*639 22*938 51*438 19*337 46*7 37 13*4 


143 28 
0 42 37 
7 41 45 


21 0 l42 16*641 50*241 23*940 57*040 29*340 0*939 31*939 2*238 31*938 0*937 29*436 57*336 24*61 
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TRUE ALTITUDE OF BODY. 
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TRUE ALTITUDE OF BODY. 


LATITUDE 18° 


Westerly Hour 
AjQgle. 

Declination 

Same 

Hame. 

Contrary 

Name. 

h, m. 

15 0 

h. m. 
21 0 

4 

20 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

15 56 

4 

16 0 

20 0 

4 

19 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

52 

8 

16 56 

4 

17 0 

19 0 

4 

18 56 

8 

52 

12 

48 

16 

44 

20 

40 

24 

36 

28 

32 

32 

28 

36 

24 

40 

20 

44 

16 

48 

12 

. 52 

8 

17 56 

4 

18 0 

18 0 


G&ntranj Name to 

DECLINATION LATITUDE. 

same Name as 


1 ° 


6 ° 


8 ° 


Westerly Hour 
Angle. 


Declination 


10° 

11° 

12 ° 

Contrary 

Name. 

Same 

Name* 

0 ; 

0 1 

0 1 

h. m. 

h. m * 

37 29*4 

36 57*3 

36 24-6 

3 0 

9 0 

36 39*1 

36 7*5 

35 35*4 

4 

8 66 

35 48*6 

35 17*5 

31 15-8 

8 

62 

34 57*8 

34 27*2 

33 56-0 

12 

48 

34 6*7 

33 36*6 

33 6-8 

36 

44 

33 15*4 

32 45*7 

32 15-4 

20 

40 

32 23*7 

31 64*5 

31 24*8 

24 

36 

31 31*9 

31 3*1 

30 33*8 

28 

32 

30 39*9 

30 11*4 

29 42*6 

32 

28 

29 47*5 

29 19*6 

28 51*1 

36 

24 

28 55*0 

28 27*5 

27 59-6 

40 

20 

28 2-3 

27 35*2 

27 7*6 

44 

16 

27 9*4 

26 42*7 

26 15*5 

48 

12 

26 16*4 

25 50*0 

25 23*2 

52 

S 

25 23*1 

24 57*2 

24 30-6 

3 50 

4 

24 29*8 

24 4*1 

23 38*0 

4 0 

8 0 

23 36*2 

2S 10-9 

22 45*1 

4 

7 56 

22 42*5 

22 17*5 

21 52*1 

8 

52 

21 48*6 

21 24*0 

20 59*0 

12 

48 

20 54*6 

20 30*3 

20 5*6 

16 

44 

20 0*5 

19 36-6 

19 12*1 

20 

40 

19 6*2 

18 42*5 

18 18-6 

24 

36 

18 11*9 

17 48*4 

17 24*7 

28 

32 

17 17*3 

16 54*2 

16 30*8 

32 

28 

16 22*7 

15 69*9 

15 36*7 

36 

24 

15 28*0 

15 5*5 

14 42*6 

40 

20 

14 33*1 

14 10*9 

13 48*3 

44 

16 

13 38*2 

13 16*1 

12 53*9 

48 

12 

12 43*1 

12 21-4 

a 59*4 

52 

8 

11 47*9 

11 26*5 

11 4*8 

4 56 

4 

10 52*8 

10 31*5 

10 10*1 

5 0 

7 0 

9 57*4 

9 36*5 

9 15*2 

4 

6 66 

; 9 2*0 

8 41*3 

8 20*3 

8 

52 

8 6*6 

7 46*0 

7 25*2 

12 

48 

' 7 11*0 

6 50*7 

6 30*2 

16 

I 44 

6 15*3 

5 55*2 

5 35*0 

20 

40 

5 19*6 

4 59*7 

4 39*7 

24 

36 

4 23*9 

4 4*1 

3 44*4 

28 

32 

3 28*0 

3 8*6 

2 48*9 

32 

28 

2 32*1 

2 12*8 

1 63*5 

36 

24 : 

1 36*1 

1 17*1 

0 57*9 

40 

20 

0 40*1 

0 21*2 

0 2-2 

44 

16 

0 16*0 

0 34-7' 

0 63-6 

48 

12 

1 12*1 

1 30-7 

1 49-3 

52 

8 

2 8*3 

2 26-7 

2 45-1 

5 56 

4 

3 4*6 

3 22-8 

3 41-0 

6 0 

6 0 


42 lo-6 
41 21*0 
40 26*2 
39 31*4 
38 36*3 

37 41*1 
36 45*8 
35 50*4 
34 54*9 


41 50' 

40 56' 

40 1‘ 

39 6- 
38 12*2137 47*4|37 


241 
040 
5 39 
8 38 


37 17*336 52*9 36 
36 22*4 35 58*2 
35 27*2 35 3*3 34 
|34 31* 


33 59*3 33 36 


33 3 
32 7*7 
31 11 
30 15 
29 19 


5 32 41 
31 45 
9 30 49 
54 
S|28 58 


28 23* 
27 27* 
26 31* 
25 34* 
24 38* 

23 41* 
22 45* 
21 48* 
20 52* 
19 55* 

18 59 ' 
18 2* 
17 5* 
16 8* 
15 11* 


628 
4 27 


2 * 
6* 

126 10*2 
825 14*0 
4 24 17 


923 21 
4 22 25 
9 21 28 
320 32*2| 
619 35 


14 15* 
13 18* 
12 21 * 2 | 
11 24 
10 27*4| 


9 30*41 
8 33*4 
7 36*4 
6 39*4 
5 42*4 


9 34 
6 33 

132 
5 31 


18*131 
22*8 30 
9|30 27*4 30 
31*9 29 
36*2 


129 

228 


327 40*51 
26 44*7 
25 48*8 
24 52*8 
823 56*8 


0 18 39 
217 42 
516 45* 
715 49*3| 
914 52*5 


013 
1 12 


55 
2 58 
12 2 
5 

10 8 


311 


9 11' 
8 14- 
7 17' 
6 20 * 
5 23* 


23*9 40 
30*1 40 
36*0 39 
41*838 


8*4 

13*31 


57*1 

3 

9 

16 

22 

27*J 

33* 

38* 

44* 

49* 


040 
5 39 


29*3 
36*3 
9 38 43*138 
037 49*6 
036 55*9 


40 0*9 
39 8*4 
15*5 
37 22*4 
36 29*2 


2*1 
8*0 
13*9 
19*5 
5|32 25*1 


8 36 
4 35 

9 34 
3 33 


28 


54*61 

59 

4*3| 

9 

13*7| 


530 


131 30*5 
35*8 
129 40*8 
0128 45-8 
27 50*7 


27 18*2 
26 22*6 
25 27*0 
24 31*2 
23 35*3 


26 55* 
26 0* 
25 4* 
24 9* 
23 13* 


35 35*7| 
34 42*1 
33 48 *21 
32 54 * 3 ! 
32 0*11 

31 5* 
30 11*4 
29 16*8 
28 22*1 
27 27*2 

26 32*2 
25 37*1 
24 41*91 
23 46*71 
22 51 -31 


39 31* 
38 39* 
37 47* 
36 54*' 
36 1*J 

35 8* 
34 15* 
33 22* 
32 28* 
31 34* 

30 40* 
29 46* 
28 52* 
27 57* 
27 3* 


2*2 
10*5 
18*5 

7 36 26*4 

8 35 33*9 


9 39 
8 38 
4 37 


8 34 41*3 
5 33 48*4 
132 65*3 
32 2*1 
7|31 8*61 


30 15*0| 
29 21*2 
3|28 27*2 
27 33*1 
3126 38*9 


38 31*9 
37 40*6 
36 49*2 
35 57*4 
35 5*4 

34 13*2 
33 20*8 
32 28*1 
31 35*2| 
30 42*1 

29 48*8 
28 55*4 
28 1*8 
27 8*0 
126 14*1 


26 8-5 
25 13*8 
24 18 
|23 23 
22 28 


25 44 *51 
24 50*01 
9|23 65*3 
0*6 
12 5*6 


8 23 
6 22 


4 23 
122 
721 


0 

22 4*4j 
8*21 
20 11 
15 


622 


719 


39*4 
21 43*4 
|20 47 
51 
55 


919 

518 


22 17* 
21 22 * 
3i20 26* 
30* 
34* 


119 

018 


21 55*8 
21 0-2 
120 4*5 
19 8*8 
18 12*9 


21 33*41 
I 20 38* 
19 42* 
18 47* 
17 51*5 


21 10*7 
15*6| 
6 19 20*4 
1 18 25*1 
17 29*7| 


118 

617 


19* 
22 *61 
9|16 26 
15 29*5 
14 32*9 


1 17 


58 *71 
17 2 
6 * 0 | 
15 9 
14 13*0| 


116 


17 38 
41 
15 45 
49 
13 53 


416 


514 


17 17*0 
16 21*0 
15 25*0 
14 28*9 
13 32*7 


16 55* 
16 0* 
15 4’ 
14 8* 
13 12*: 


7 16 34*2 

0 15 38*6 

1 14 43*0 
1 13 47*2 
2 12 51*4 


25 20* 
24 25* 
23 31* 
22 37* 
21 42* 

20 47* 
19 52* 
18 57* 
18 2* 
17 7* 

16 12* 
15 17* 
14 21* 
13 26' 
12 30 


13 36*2 
12 39*6 
11 42*8 
10 46*1 
9 49*2 

8 52*4 
7 55*6 
6 58*7 
6 1*8 
5 4*9 


13 16*5 
12 19** 9 
11 23*4 
10 26 
9 30*0 

8 33*2 
7 36*5 
6 39*7 
5 42*9 
4 46*0 

3 49*1 
2 52*2 
1 55*2 
0 58*3 
0 1*3| 


56*6 

0*2 

3*7 

7*2 

10*6 

13*9 

17*2 

20*6 

23*9 

27*1 


12 36 
11 40 
10 43 
9 47 
8 51 

7 54 
6 57 
6 1 
5 4 
4 8 


12 16 
lill 20* 
10 23 
9 27*5 
8 31 


111 


*8 


55*6 
0|10 59*6 
3*6| 
9 7*5| 
8 11*4 


810 


•0 


7 34*9 
6 38* 

5 42* 0 
4 45*5 
3 49*0 


17*21 0 35 


7 15*2 
6 19-0 
5 22*6 
4 26-2 
3 29 * 8 j 

2 33*4 
1 36*9 
0 40*3 
0 16*21 
■ 8 | 0 54 * 3 | 1 12*9 


38 0*9 
37 10*2 
36 19 *2! 
35 28*0 
34 36*4 

33 44*6 
32 52*6 
32 0*3 
31 7*8 
30 15*1 

29 22*2 
28 29*1 
27 35*9 
26 42*5 
|25 48*9 

24 55*2 
24 1*3| 
23 7*2 
22 13*1 
21 18*7 

I20 24*3 
19 29*8 
18 35*1 
17 40*3 
16 45*4 

15 50*4 


0*1 


18*6 0 37*1 0 55*6 1 14*1 1 32*6 1 51*1 2 9*5 


2 27*9 2 46*2 






TRUE ALTITUDE OF BODY. 


149 



Crossing this line is also equivalent to a change of sign in the altitude from + to — or ^''ice versa. 


2 




150 


teo:b altitude of body. 


LATITUDE 19' 



Angle. I QC 


DECLINATION — Same Name as — latitude. 


10 ° 11 ° 12 



o I Angle. 


w :o r O I O to to to to to to to i 

24 6 71 0-072 0-073 0-071 0-075 0*076 0'077 0*078 0*079 0*080 0*081 0*082 0*083 0*0 

23 56 70 58-571 58*472 58*1 73 58*174 58*275 58-176 57*877 57*678 57*579 57*280 56*981 56*582 56*0 

52 70 53*971 53*672 53*073 52*874 52*575 51*976 51*377 50*578 49*779 48*880 47*681 46*282 44*4 

48 70 46*471 45*772 44*573 43-874 42*975 41*976 40*777 39*078 37*479 . 35*280 32*681 29*582 25*5 

44 70 36*071 35*072 33*1 73 31*574 30*075 28*076 25*777 23*1 78 20*279 16*580 12*181 7*082 0*5 

40 70 22*671 20*972 18*473 16*174 13*875 10*576 7*177 3*2 77 58*7 78 53*3 79 47*0 80 39*4 81 30*1 

36 70 6*571 4*072 0*6 72 57*4 73 53*8 74 49*675 44*9 76 39*5 77 33*4 78 26*1 79 17*9 80 7*580 55*3 

32 69 47*870 44*471 40*072 35*873 31*174 25*675 19*376 12*277 4*177 55*078 44*779 31*880 17*0 

28 69 26*570 22*271 16*672 11*273 5*373 68*574 50*875 42*076 32*2 77 20*778 8*278 62*979 36*6 

24 69 2*969 57*470 51*071 44*172 36*873 28*774 19*375 9*075 57*1 76 44*077 29*078 11*578 61*8 

20 68 37*069 30*570 22*771 14*772 6 * 1 72 56*6 73 45*5 74 33*3 75 19*9 76 4*6 76 47*7 77 27*7 78 6*0 

16 68 8*969 1*2 69 52*3 70 43*0 71 33*0 72 21 * 8 73 9*3 73 55*5 74 40*3 75 23*3 76 4*2 76 42*6 77 18*4 

12 67 38*868 30*069 19*870 9*370 67*971 45*272 31*273 15*773 58*974 40 *.l 75 19*475 55*676 29*6 
8 67 6*9 67 56*9 68 45*6 69 33*6 70 20*9 71 6*8 71 51*3 72 34*3 73 15*7 73 55*2 74 32*8 75 7*475 39*6 

4 66 33*2 67 22*0 68 9*5 68 56*4 69 42*2 70 26*7 71 9*8 71 51*3 72 31*2 73 9*073 45*0 74 18*1 74 49*0 


23 0 65 
22 56 65 
52 64 
48 64 
44 63 


47*8 65 
6*164 

23*3 64 
39*5 63 
54*862 
9*361 
23*060 


12 57 24*157 59*9 58 34 - 

8 56 36*057 11*057 44 - 

4 55 47*3 56 21*6 56 54 * 

22 0 54 58*255 31*856 4 - 

21 56 54 8*554 41*455 13 * 

52 53 18*4 53 50*7 54 21 - 

48 52 27*9 52 59*5 53 30 ' 

44 51 37*0 52 8*152 37 - 

40 50 45*7 51 16*2 51 45 ' 

36 49 64*150 24*150 62 ' 

32 49 2*249 31*649 59 - 

28 48 10*048 38:949 6 - 

24 47 17*547 45*948 13 - 

20 46 24*746 52*747 19 - 

16 45 31*745 59*346 25 - 

12 44 38*445 5*645 31 ' 

8 43 45*044 11*744 37 ' 

4 42 51*343 17*743 42 - 


17*469 2*069 45*170 26*871 6*9 71 45 
37*0 68 20*4 69 2*3 69 42*6 70 21*3 70 58 
55*5 67 37*5 68 18*268 57*2 69 34*5 70 10 

12*6 66 53*5 67 32*9 68 10*7 68 47*0 69 21 

28*866 8*566 46*767 23*467 58*568 31 

43*7 65 22*5 65 59*6 66 35*3 67 9*1 67 41 

57*9 64 35*5 65 11*8 65 46*3 66 19*3 66 50 

11*363 47*964 23*064 56*765 28*765 59 
23*9 62 59*5 63 33*7 64 6*4 64 37*6 65 7 
. 35*762 10*562 43*863 15*763 46*1 64 14 


3 72 21*7 72 56*2 73 27*8 73 57*2 
371 33*472 6*572 36*773 4*9 

4 70 44*171 16*071 45*072 12*0 

5 69 54*170 24*870 52*871 18*8 
969 3*369 32*970 0*070 25*2 

668 12*068 40*669 6*869 31*0 

6 67 20*267 48*068 13*168 36*6 
2 66 27*866 64*767 19*367 42*0 
365 35*166 1*166 24*9 66 47*2 
964 41*965 7*365 30*665 61*9 


47*061 20*961 53*562 24*562 54*063 22*063 48*464 13*264 35*764 66*6 

57*660 30*861 2*661 32*862 1*762 28*962 54*763 18*863 40*764 1*2 

7*8 59 40*2 60 11*160 40*7 61 8*7 61 35*5 62 0*5 62 24*0 62 46*6 63 5*6 

17-558 49-059 19*459 48*260 15*760 41*761 6*261 29*261 60*262 9*9 

26*657 67*558 27*158 55*459 22*2 59 47*760 11*760 34*260 54*861 14*0 


056 35*3 57 5 * 
055 43*756 13 ' 
654 51*7 55 20 * 
0 53 59*4 54 27 - 
8 53 6*8 53 34 - 

4 52 13*8 52 41 * 
751 20*6 51 47 - 
8 50 27*2 50 53 ' 
649 33*649 59 - 
2 48 39*6 49 5 - 

5 47 45*6 48 10 ' 
646 51*447 16 - 

6 45 56*946 21 ' 
345 2*345 26 - 
944 7*644 31 ' 


657 34*758 2*258 28*5 58 53*559 16*969 39*059 69*260 18*1 

456 41*857 8*8 57 . 34*5 57 59*0 58 22*1 58 43 * 7 59 3*559 22*0 

855 48*556 15*1 56 40*357 4*457 26*957 48*268 7*758 25*9 

854 55*155 21*1 55 46*056 9-556 31*756 52*667 11*857 29*7 

754 1*454 27*054 51*355 14*555 36*355 56*856 15*756 33*4 

3 53 7*6 53 32*6 53 66*5 54 19*3 54 40*7 55 0*9 55 19*5 56 37*1 

652 13*552 38*153 1*653 24*053 45*054 6*054 23*454 40*6 

7 51 19*151 43*4 52 6*5 52 28*5 52 49*3 53 9*0 53 27*153 44*2 

650 24*650 48*551 11*251 32*951 53*452 12*852 30*852 47*8 

449 29*949 53*450 15*850 37*350 57*551 16*761 34*451 51*3 


3 53 7 

6 52 13 

7 51 19 
6 50 24 

4 49 29 

9 48 35 
2 47 40 

4 46 44 

5 45 49 
4 44 54 


•148 68*249 20*449 41*450 1*550 20*450 38*050 54*7 
*148 3*048 24-848 45*649 5*449 24*249 41*649 58*1 
*947 7*5 47 29*147 49*6 48 9*2 48 27*8 48 45*149 1*6 
*746 11*946 33*246 53*747 13-047 31*447 48*548 4*9 
*345 16*345 37*445 57*546 16*746 34*946 52*047 8*2 


21 0 141 57*542 23*442 48*443 12*643 36*243 58*944 20*644 41*445 1*345 20*345 38*545 66*446 11*5 
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LATITUDE 19°. 

Westerly 



DECLINATION — same Name 

as 



LATITUDE. 



Westerly 

1 















Hour 

Angle. 

13 ° 

14 ° 

15 ° 

16 ° 

17 ° 

18 ° 

19 ° 

20 

0 

21 ° 

22 ° 

23 ° 

24 ° 

Angle. 

h. 

m. 

0 r 

t 

3 t 

1 

t 

f 

r 


1 

1 

f 

1 c 

f 

5 0*0 

h. m. 

24 

0 ^ 

J4 0*0 8 

5 0*0 8 

6 0*08 

7 0*08 

8 0*08 

9 0*09 

0 0*08 

9 

}*08 

8 0*08 

7 0*08 

6 0-08 

0 0 

23 

60 5 

53 56*4 8 

4 54-4 f: 

5 53*2 8 

6 51*28 

7 47*1 8 

8 37*38 

9 3*38 

8 37-48 

7 47*4 8 

6 51*48 

5 53 * 6 8 

4 54*8 

4 


52 

53 41*9 84 38-G fr 

5 34*0 8 

6 26*7 8 

7 14*48 

7 51*28 

8 6-58 

7 51*98 

7 15-3 8 

6 27-9 8 

5 35 * 2 8 

4 39-9 

8 


48 

33 20-5 8 

4 13*9^ 

55 4*7 8 

5 61*2 8 

6 30*9 8 

6 59*08 

7 9-88 

7 

0*08 

6 32*6 8 

5 63*3? 

!5 7-0 8 

4 16-5 

12 


44 i 

32 52 - 5 8 

3 42*0 i 

54 27*9 £ 

5 8-8 g 

5 42-18 

6 4-78 

6 13-18 

6 

6*08 

5 44*68 

5 11-98 

S4 31-7 8 

3 46*1 

16 


40 

32 18*7 h 

3 4-4 ^ 

53 46*0 ^ 

>4 22*0£ 

)4 60*5 8 

5 9-28 

5 16*48 

5 10-98 

4 63-6 8 

4 26*2? 

53 51-2 8 

3 10*3 

20 


3() 

31 40*7^ 

)2 22*74 

53 0*4 £ 

J3 32*3 6 

53 67-2 8 

4 13-3 8 

4 19*66 

54 16-4 g 

4 1-18 

3 37*7? 

33 7-08 

2 30-5 

24 


32 

30 59*2^ 

U 37*8J 

52 U'li 

J2 40*9 ^ 

J3 2*98 

53 17*2 ^ 

)3 22-9 8 

53 19*6 g 

3 7*5? 

2 47-3J 

32 20-3 8 

1 47*5 

28 


28 

80 15*0 ^ 

10 50*6 

51 22*0^ 

SI 48-1 f 

52 7*98 

52 21*0^ 

52 26*2 ^ 

52 23*6? 

2 13*3? 

1 55*6 

31 31-7 8 

51 2*2 

32 


24 

79 28*8i 

JO 1*8 

50 30*7{ 

50 64*6 i 

51 12-68 

51 24-6 8 

51 29*5 i 

51 27*5? 

51 18*7? 

51 3*1 

BO 41-7 8 

50 15*1 

36 


20 

78 40*7' 

r9 11*3 

79 38* 3 { 

so 0-3! 

50 17*0{ 

50 27-8 { 

50 32*8 J 

50 31*3? 

50 23*71: 

50 9*8 

79 50*4' 

r9 26-3 

40 


16 

77 51*2' 

rs 20*0 

78 46*1 

79 6-3' 

79 21*1 

10 31*4' 

JO 36*1' 

JO 35*2' 

r9 28-5' 

JO 16*3 

78 58*8' 

IS 36*9 

44 


12 

77 0*3 

77 27*7 

77 51*2 

78 10-2 

78 24-9' 

78 34-8 

78 39-4 

78 38*8' 

IS 33*0' 

r8 22*2 

78 6*7' 

n 46-3 

48 


8 

76 8-9 

76 34*3 

76 66*8 

77 14*8 

77 28*8 

77 38-2 

77 42*7 

77 42*6 

77 37*4' 

77 27*8 

77 13*7' 

76 55*1 

52 


4 

75 16*5 

75 40*8 

76 1*8 

76 19-2 

76 32*7 

76 41*5 

76 46*1 

76 46*1 

76 41*8 

76 33*1 

76 20*2 

76 3-2 

0 56 

23 

0 

74 23 '7 

74 46*6 

75 6*9 

75 23-2 

75 36*1 

76 44*9 

75 49*3 

75 49-8 

75 46*1 

75 38*3 

75 26*6 

75 li*0 

1 0 

22 

50 

73 30*2 

73 62*4 

74 11*6 

74 27*2 

74 39*4 

74 48*0 

74 52-9 

74 

53*4 

74 50*3 

74 43*3 

74 32*7 

74 18*5 

4 

62 

72 36-4 

72 57*7 

73 16*1 

73 31*0 

73 42*9 

73 51*3 

73 56*1 

73 

57*1 

73 54*5 

73 48*2 

73 38*6 

73 25*5 

8 


48 

71 42*2 

72 2*6 

72 20-4 

72 34*8 

72 46*4 

72 64-6 

72 59-2 

73 

0*8 

72 58*7 

72 53*2 

72 44-3 

72 32*2 

12 


44 

70 47*5 

71 7*2 

71 24*3 

71 38*7 

71 49*9 

71 ,57*7 

72 2*7 

72 

4*3 

72 2*8 

71 57*9 

71 49*8 

71 38*8 

16 


40 

69 52*8 

70 11*7 

70 28*4 

70 42*1 

70 63*2 

71 1*2 

71 6*0 

71 

8*0 

71 6*7 

71 2*6 

70 55*4 

70 45*1 

20 


36 

68 57*6 

69 16*2 

69 32*2 

69 46*6 

69 56*6 

70 4*4 

70 9*6 

70 

11*6 

70 10*8 

70 7*0 

70 0*7 

69 61-3 

24 


32 

68 2*4 

68 20*3 

68 36*0 
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The thin horizontal line indicates the passage over the Prime Vertical. 
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